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SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

A Summary 

This report presents the results of analyses carried out (dunng September - October, 1997) 
on possible alternative ltvel~hood opportunities for fishermen in the Negril area who may be affected 
by the declaration of the area as a marine park It is perceived that the fishermen will be dtsplaced 
to some extent as some areas will be closed and the fishermen will be obltged to travel hrther to fish 
on more congested banks Anticipating these impacts, USAID/Jamaica is considering an extension 
of the Development of Envtronmental Management Organizations (DEMO) project to provide 
support for the fishermen m Negnl m finding and promottng acceptable alternative livelihood options 
The major objective for USAID IS to stop and eventually reverse the degradation of the coral reefs 
(to be included In the marine park) by addresstng one of the perceived causes for the 
degradation--over fishing 

The approach conststed of conducttng several rapid rural assessments (RRA) of fishing 
communittes in the Negril area to eltctt the social and cultural charactertstics of the fishlng 
communittes, and to obtain tnformatton on fisher famtly perceptions on fish~ng, the environmental 
tntegnty ofthe coral reefs and the area In general, tounsm, and alternattve livelthood opportunities 
In addttton, an overvtew was prov~ded on the btophysical characteristics of the area, including the 
fish~ng and land-based resources and tourlsm 

Based on the lnformatton obtatned, three alternattve ltvelthood optlons were considered a) 
fiesh water fish farmng (aquaculture), b) seamoss farmtng (manculture), and c) sustainable tourism 
Others were discussed, but later dtsmlssed for being unrealistic as far as the Negrtl fishermen were 
concerned In Montego Bay, for example, the team looked seriously at the prospects of tnvestmg in 
mother boats and ~mproved fishing gear and equipment (whch would allow fishers to stay out 
longer) Ths was qurckly dismssed for the Negrrl fishermen as not applicable The majonty of fisher 
f d e s  only have canoes and cannot travel far, and those who could partrctpate would have nowhere 
to go reasonably nearby where the additional fishlng effort could possibly justtfy the investments 
Other posstb~lit~es discussed were fishermen becormng reforesters of the watershed, or 
farmer/gardeners, or other possibilities not related to fishtng These were also quickly dismissed, 
agatn by the logic expressed by everyone (tncludlng the fisher famlles themselves), that they are 
fishers, not farmers or foresters or anything else 

The main premtse of this report IS that the proposed alternattve livelthood options are 
financtally feasible from the fishermens' perspective If the opttons do not make financtal sense to 
the fishermen partictpatton wU not be forthcomng unless direct subsidles and/or financial incenttves 
are offered The analyses carried out do not count on such substd~es or incenttves In order to attain 
financtal feasibtlity The results ~ndtcate that all three tnterventlons are financtally feasible based on 
conservattve assumptions Thts IS to say that partictpatlng fisher fanultes are likely to be financially 
better off wth the ~nterventions than w~thout them The h a d l  ecological Impacts on the coral reefs 
d l  presumably decline in accordance w~th the reduced fishng effort USAlD/Jama~ca IS, therefore, 



encouraged to pursue an extensron of the DEMO project wlth a vrew to supporttng the Negril fisher 
famtltes in acqutring the necessary skrlls and hndrng to implement the ~nterventions Several 
conclus~ons and recommendations that USAID can rncorporate Into the terms-of-reference for the 
extensron of the DEMO Project follow 

B Conclus~ons and Recommendations 

Conclusion 1 The coral reef ecosystem off the Negrrl area has been severely degraded over many 
years, due to natural and anthropogen~c causes Excesstve land-based nutrient inputs from coastal 
development, particularly tourism, are major current sources of stress on these reefs The health of 
the reefs will continue to deterlorate unless nutrient lnputs Into the coastal waters are drastically 
reduced 

Recommendat~ons per ta~n~ng to Conclusion 1 

1 The Project should conduct an audtt on the effectiveness of Negrrl's wastewater and sewage 
management systems in order to determine the areas for priortty remedtal actron, concludtng 
wth the tdenttficatron of and recommendations for the best avarlable practtce(s) for long-term 
containment and treatment The recommendattons should then be presented to key 
tndtv~duals and mstitutions involved or concerned wtth wastewater and sewage management 
systems m series of meettngs and workshops wtth a vrew to identifjling hndlng sources and 
securlng fUndtng to implement the recommendations Detalled econormc analyses of 
alternative options should be an integral part of the effort In additlon to providrng much- 
needed information for the exlsting hotels and tourtsm operators, the results of this effort wlll 
also provrde Negrtl fishermen wtth much needed technical and economtc tnformat~on to 
tnclude in the detailed planning for the their own tour~sm tnfiastructure developments 

2 The Project should, ~n collaboration with other stakeholders (donors, NGOs, NRCA and 
others), determtne the carrying capaclty of the Negnl area for tounsm-related development 
so as to guide coastal resource management Factors to be constdered should include beach 
degradatton, use mtensity, shore/martne flora and fauna, water quallty, uttlittes and services, 
waste management, and socio-cultural and soclo-economc ~mpacts Of these, the latter is 
particularly tmportant-correlating the tnflux of tourists wlth the lnflux of local hopefil 
tourism service providers who wtll not find jobs and have nowhere to ltve (other than 
squatting), and whose presence wlll contribute to increased crlme and continued 
envtronrnental degradation of the area 

Conclusion 2: There IS no active management of the fishery In the coastal areas utilized by Negnl 
fishermen The sue and type of catch has declined over the last two decades mainly through habitat 
degradation and increased fishing pressure Fishery stock w~ll contlnue to decline tf there are no 
approprrate management tnterventtons 



Recornmendat~on perta~ning to Conclus~on 2 The Project should fund an effort to define the most 
effective control mechamsms for the local fishery in order to minlmize the rate of stock depletion and 
to assist in stock recovery The Plan for Managing the Marine Fisheries of Jamaica, the Drafl 
Provisional Management Plan for the Portland Blght Sustainable Development Area 1997-2000, and 
broad based consultation with researchers, fisher familles and local authorities, should be utilized In 
the development of a fisheries management plan for the Negril area 

ConcIuslon 3: Unsusta~nable and destructive fishing techniques such as spear fishing, seine nets 
and dynamiting are also negatively Impacting the coral reef and contrlbutlng to the degradation of 
breedmg grounds for juve~le fish This has been exacerbated by the Increasing intrusion of fishermen 
fiom other parishes now fishing in the Negril Watershed It is, however, a sensitive issue as many 
local spear fishermen, aged 17-25, who lack assets such as boats and englnes, will suffer from a ban 
on these activltles It is anticipated that, without other means of Income, many spear fishermen may 
turn to cnme or harassing tourists 

Recornrnendatlons pertalnlng to Co~iclus~on 3 

1 The Project should target young spear fishermen particlpatlon in any proposed alternative 
income-generat~ng uutlatives to reduce the dependency on this type of fishlng effort as a main 
livelihood actimty This should Include workshops to enlighten the fishermen on the 
ramfications of proposed marlne park regulations as few hlly understand the conservation 
issues and percelve the regulations as In conflict wth thelr rlghts 

2 The Project should hnd a study for the purpose of ~dentifying the legislation needed to 
address sea tenure rlghts in order that local fishlng communities can be protected fiom 
external fishermen using destruct~ve fishing techniques in local fishing grounds 

Conclusion 4: The proposed mmne park zorung restrictions, Intended to reduce and better manage 
fishing activltles withln one mile of the shoreline wll partially displace an estimated 70 percent of 
fishermen currently active in these areas As fishermen wlthout boats (as is the case of spear 
fishermen), and those with boats but no engines, will not be able to fish In waters beyond one and a 
half mdes of the shorel~ne These fishermen represent the poorest fishermen in Negril as unlike trap 
fishermen who can attend to land-based activit~es once thelr traps are set, fislung IS the mainstay of 
t helr livel~hoods 

Recommendation pertalnlng to Conclus~on 4 The Project should target the d~splaced fisher 
farmlies for support In terms of alternative livelihood opportun~ties Thls should Include trainlng for 
any of the alternative l~vel~hood opportunities d~scussed m this report, as well as retralnlng In areas 
that would prov~de fishermen w~th the needed sk~lls to compete for employment In the manne park 
or In park-related activltres Some fishermen (at least one member from every commututy) are 
presently employed In manne park inltlatives and reflect a greater understanding of env~ronmental and 
management Issues than other fisher tlierl 



Conclus~on 5 Lack of appropnate trmning-it IS concluded that the key lnstitutlons lnvolved w~th 
or on behalf of the Negr~l fishng communltles (NRCA, NEPT, and others) are lacking the necessary 
skills in economics and finance, management, markettng, and basic accountlng The focus of any 
effort intended to Improve the economlc cond~tions of the Negrtl fishermen cannot be done wrthout 
rlgorous economic Input and analys~s All alternatrve lrvel~hood opportun~t~es considered for the 
Negnl fisher families must, at a rmntmum, be subjected to analys~s of the kind developed In thls report 
to demonstrate that fishermen would be better off wth the proposed ~nterventions than wtthout them 

1 The provls~on of economic and financial analysts expertise should be added to DEMO'S 
Project portfol~o of technical asststance as well as to the staffs of NRCA and NEPT 
Spec~fically, it IS recommended that the project will h n d  at least two intensive training 
sesslons (of one to two weeks each) for different stakeholders One tratrung sessron should 
be held for NGO personnel rnvolved w~th fisher famllies and/or the management and 
protectron of manne parks and/or reserves and the leadership of fishermen cooperatrves The 
second tra~nlng sesslon be held for key NRCA personnel to Introduce rtgorous economtc 
reasoning Into the decis~on-maktng process The objectrve of the first tratn~ng sessrons wrll 
be to define the condrt~ons under whlch proposed lrvel~hood opportumtres are financtally and 
economically feas~ble from the perspect~ve of rndlvrdual fisher famllres For the second 
sesslon, the objectlve will be to foster an understandrng of and apprecratlon for the 
Importance of economics as an rntegral part of the decrston-maktng process rn natural 
resource management The TA tralner conducting the sesslons should remaln rnvolved durtng 
the DEMO extension perrod to work, In a consultatrve capactty, wth the rnd~v~duals trained 
and follow up on specific proposals as they emerge (both on behalf of fisher famllres and other 
prrorrtles for the NRCA) 

2 DEMO should fund bas~c tratn~ng In marketing, management, and bastc accounting 
specifically rntended for the fisher families The analyses of alternatlve lrvel~hood optlons 
presented in thrs report generate results based on the assumptions that the operations are well 
managed and that the markets for the products are present, t e , that all of the seamoss and 
fiesh-water fish produced will be sold, and that the tourtst factl~ties burlt wtll be occup~ed by 
paylng tounsts W e  the assumptions used are conservative and probably reahstic, they are 
strll only assumptions Fisher famlres stdl do not have the requlslte shlls m marketrng, 
management and/or accountrng to ensure that the operatrons are profitable It IS 

recommended, therefore, that all economc feasrbrltty work (recommendatton 1) be 
complemented w~th baslc tratn~ng in marketmg, management, and bas~c accounting tallored 
to the spec~fic ~nterventions proposed The fisher famtlres rnterested In participattng In 
seamoss farmlng would benefit greatly from trairung tn techrucal and bustness management 
practices and markettng of the products (whether it should be marketed as value-added 
products and, tf so, what would be the optrmal productron scenarto, etc ) Furthermore, rt is 
equally Important for the partic~pattng fisher families to acquire bastc skllls rn accountlng 



1 INTRODUCTION 

1 1 Background 

The lmmnent declaration of the Negnl and Green Island Area Environmental Protection Plan 
and the Mmne Park has prompted USAU) into considering options for the possible extension of the 
Development of Envrronrnental Management Orgamzat~ons (DEMO) Project, lnclud~ng rnterventlons 
to ad fisher farmlies who may be affected by the declarations USAID's maln concern is to malntain 
the ecolog~cal Integrity of the coral reefs included in the marine park The current effort focuses on 
one probable (albeit small) cause for the degradation of the coral reefs, namely the fishng effort by 
some 500 to 600 artisind fisher farmlies In the area1 The concern falls withn the USAID'S mandate 
under Strategic Objective 2 "Increased protection of key natural resources in environmentally 
s~gruficant areas" (USAIDIJamarca, 1997) The goal is to reverse the trend of over fishrng through 
policy reforms and the provision of alternative economic livelihood options 

Thls report is the first step rn the process of rdentifylng where and how USAID could provlde 
support under the probable extension of the DEMO project A team of three consultants to the 
DEMO project (Kjel Chnstophersen, Floyd Homer, and Jackle Grant) spent three weeks in-country 
during the period September 20 - October 18, 1997 to interview key indiv~duals and mstitutlons, 
collect data, and carry out the preliminary analyses presented m thls report 

1 2 The Problems 

Full and part time fisher farmlies In Negnl may be affected by the probable restrictions on 
fishng and fishng effort In the area as a result of the Marine Park declaration If some areas in close 
prommty to the beaches are closed to fishng, fishermen must travel further to reach different banks 
where they are llkely to catch less fish at hgher costs (because of increased congestion) The extent 
to whch (or if) fisher families will be affected, however, cannot yet be known because the Manne 
Park has not yet been declared, nor has a management plan been prepared What is clearly observed, 
however, is that a) fish catches have decllned over the past several years with roughly the same 
fish~ng effort, and b) fishermen will typ~cally opt to Increase their fish~ng effort to remain fishermen 
instead of abandoning the profession and become farmers or doing someth~ng else to make a llwng 
So long as there is fish there will be fisher farmlles in the Negnl area 

Gwen these observations, alternative l~velihood options are lirmted In the judgement of the 
team, they must be related to their present profession or they will not work It IS obwous, for 
example, that the ent~re watershed inside the proposed protected area 1s degrading because of poor 
forestry andlor agr~culture management practices resulting m soil erosron on a large scale that 
eventually drains into the marine enwronment and contnbutes to the degradation of the coral reefs 
Moreover, the increased tounsm m the area is accompanied by large ~nfluxes of people hoping (most 

' Although the artlrmal firhenneu m the Negrll area depend on fishmg for tbelr llvellhood they are not 
classded as commerc~al fishermen 



often In valn) for employment In the tounsm sector or as prov~ders of tounsm-related servlces More 
often than not, these people do not find any place to llve and thelr only opt~on IS squatt~ng, often 
along the rlver banks whch contnbutes greatly to water-borne pollution of the rlvers and the marlne 
environment These and many other examples could certainly translate into employment 
opportunltles for the fisher fam~lles They are not considered In th~s  report, however, because 
fishermen wlll not llkely choose to become reforesters of the watershed, nor wtll they choose to 
become employees of hotels or tounsm-servlce lnst~tut~ons~ Because fisher famllles will llkely opt 
to remam independent, the alternat~ve l~vel~hood optlons analyzed here are lim~ted to those wrthln the 
full control of the fisher families and are fish- andlor water-related 

1 3 Poss~ble Sources of Funding 

It IS envls~oned that USAID's mandate In the proposed extension of the DEMO Project wtll 
be to build capac~ty through tralning and techn~cal asslstance (TA)--not to dlrectly fbnd the field 
actrwtles themselves If the fishermen ask for tnfiastructure on a conven~ently located beach to house 
the cooperative offices, prov~de repalr fac~l~t~es  for the outboard motors, and the l~ke (as have the 
Negrll fishermens' cooperatrve), USND w~ll not prov~de thls free of charge to the fishlng 
cornmutut~es If the proposed acttvtles are judged financially feaslble (bankable), on the other hand, 
USAID could play a major role by focuslng on how the comrnumtles could obtaln cred~t to Implement 
the lntervent~ons Ths could range from prov~dtng cred~t guarantees on behalf of the fisher fam~lles 
VIS-a-vs the lendlng instltut~ons, to prowding techmcal asslstance to the fishermens' cooperat~ve m 
how to develop bankable proposals and presenting them to the lendlng lnst~tuttons What IS tmportant 
rn thls respect IS that USAID plays a major role In securlng fbndlng for the field activltles from the 
varlous agencles lncludlng a) local banks, b) International development banks, c) USAID's NGO 
Grants component In the upcomlng C-WIP Project, d) the European Un~on (EU), e) The 
Env~ronmental Fund of Jamalca (EFJ-US $23 mllllon), and many others 

1 4 Approach, Analytical Model, and L~mitat~ons 

1 4  1 Approach 

Background lnformat~on on the status of the fisheries, fisher~es management practices, coral 
reef, tourlsm and other resources m the project area were gathered from exlstlng publlcat~ons and 

F~sher fan~llles almost unanm~oush preferred to remaln as fishers or m fish-related actmtres, based on the 
RRA results 

3 The standard answer to lilt lncv~tablt quest~ou of nhere to fwd fuudtng n to seek it through olher projects 
and/or donors Ilonors honeler usually habe thea otvu mandates carved out project regtons and lun~tat~ous on the 
specific mandates of thelr proj~cts-n~ore ontn tllan tlot oetslders do not qnallf~ for filndlng In Janialca however 
t l l ~  L\I\(LIILC 01 \ L V L ~ B I  111ndtnp I I I \ ~ I ~ I I ~ I O I I \  0111 \111)1)or( hilnhahl~ propo\nls IIIRI probt to b~ tlic allwer 10 th14 probl~n~ 
for the Nepil fisher Imlllres so loug as proper econonllc and financial justficat~on accompany the filndlng apphcahons 



through interviews wth key tndtvtduals from state and private agenctes, as well as from non- 
governmental organizattons 

The approach to determtning the alternative livelthood options for the Negril fisher famlltes 
IS based on a) raptd rural appratsal (RRA) of fishing communities, and b) the priorittes expressed by 
the leadership of the Negril Ftshermen Cooperative of 1992, Ltd (NFC) Nelther of these may 
adequately reflect the pnontles of the entlre populat~on of some 500 to 600 fisher famllies in the area 
because all of them did not have the opportunity to state thetr pnorltles Moreover, the NFC exlsts 
largely on paper-it does not necessarily reflect the priorlttes of all fisher farmlies It is tmportant to 
note m ths  context that the strong independence charactenzlng the Negnl fishng communltles w11 
preclude a m w g  at any sort of consensus as to what the true pr~onties are The team llstened to the 
prtontles expressed by the fishermen mterv~ewed, therefore, and selected those that met w~th  the 
fewest common objections among them The tnterventions analyzed, therefore, are not endorsed by 
all fisher families for many reasons, but those who object are fewer than those who endorse 

In most cases, the analytical perspective IS that of the individual fisherman, not the fishing 
community or the NFC Thls IS in recogrutton of the fact that fisher families are tndependent and 
work best tf not constrained by a management structure of some form (where the fishermen become 
employees of an organization) The fbnctton of the cooperative should be to serve the individual 
fisher families as they pursue their self interest In the form of providing inputs at wholesale prices 
The cooperative, Ideally representing all fisher families, should be able to procure most all inputs at 
wholesale prrces that where the fishermen and cooperattve share the savlngs generated by the 
difference between retail and wholesale prtces 

The analyses m Sections 4 and 5 were carrled out on spreadsheet usmg Lotus 123 version 5 
The analytical model developed for purposes of the study allows the user to detemune the financtal 
feastbiltty of the proposed field Interventtons fiom the perspective of the indtwdual fisher familtes, per 
Intervention, and In the aggregate In accordance with specific targets As such, all results are 
expressed in terms of net present values (NPV) and tnternal rates of return (TRR) where appropnate4 
The IRRs are not presented where the nature of the cash flows IS such that mult~ple answers are 
probable, or where there are no negative cash flows5 The analyttcal ttme homon for the analyses is 
15 years to account for all capital investments and recurrent costs over a relatively long time penod 

1 he actn tt) a n a l y ~ ~ d  1s judg~d ru~nu~~a l l \  leas~blc sf lflc NIBV 1s cqual to or grealcr thau zero a d  If the IKK 
1s equal to or greater than the opportumt) cost 01 capltal (defmed as the rate of return one could reasonably expect to 
obta~n from mvcstnients w~th  rlsk levels sun~lar to those aualvzecl) 

Mnltlple IRRF are posslble when the net cad1 flows (NCF) are uregular' I e negatrve n~unbers are followed 
bj posdlve nunhers followed aga~n 1 q  ncgal~vc anmbcrs L ~ L  Ifthere arL no ncgahve nu~nbers UI the NCI Ihe IKR 
cannot be computed because here n no dlscount rate nhlch can set the NPV equal to zero In th~s  case the NPV must 
b j  deliiiultlon al\va~ s be pos~t~ve-~t can nexer he 7ero 



The model IS structured to allow users to lnput different variables and thus generate different streams 
of costs and benefits 

In the bnef tlme available to carry out these prehrmnary analyses on behalf of the Negril fisher 
famllles, several llmltat~ons are obvlous First, only a relatively small fractlon of the 500 - 600 
fmhes in the area were mtervlewed, hence the analyses do not necessarily reflect the vlews of all the 
farml~es Second, the fisher farmlies were not all Interested In the same alternative livelihood optlons 
For example, the majonty of respondents Interested m the tourlsm market were already lnvolved wlth 
tourtsts (snorkelrng excursions and the Ilke) to some degree and were interested in adding to thetr 
options in the tounsm field Other fishermen were not interested In tourlsm at all and preferred 
assistance in other areas such as deep sea fishlng, marlculture and aquaculture Third, marketing 
studies for the products or servlces produced as a result of the alternative livelihood optlons dlscussed 
here were not camed out It was assumed Instead that the products and services produced could be 
sold Fourth and last, the alternative lrvelrhood optlons subjected to analysls are but a small fiaction 
of the many opportunltles avatlable to the Negril fisher famires It 1s not at all certwn that the 
interventions rncluded will be lmplernented in the magnitudes env~sloned, nor In the configuratrons 
presented 

Other optrons were drscussed but dismtssed for belng unreailstlc as far as the Negrll fishermen 
were concerned In Montego Bay, for example, the team considered the prospects of investing m 
mother boats and Improved fishlng gear and equipment (whlch would allow fishers to stay out 
longer) Thls was dlsrmssed for the Negrll fishermen since the majorlty of fisher famlies only have 
canoes and cannot travel far, and those who could participate would have nowhere to go reasonably 
nearby where the additional fishlng effort could posstbly justify the investments Other posslbllltles 
dlscussed were fishermen becomng reforesters of the watershed, or farmerlgardeners, or other 
posslbilitles not related to fishing These were also qulckly dlsrmssed, again by the logic expressed 
by everyone (mcluding the fisher famll~es themselves), that they are fishers, not farmers or foresters 
or anythlng else 



2 THE NEGRIL AREA RESOURCES AND RESOURCE USERS 

The Negnl study area is located on the coast at the western end of Jama~ca In the panshes of 
Westmoreland and Hanover For the purpose of this ass~gnment, the boundary of the study area is 
consistent wth that used In the Negr~l and Green Island Area Envrronmental Protect~on Plan (1 995) 
which utilized the 1991 enumerat~on d~strict boundaries and those of the Negr~l watershed 

Negrll has evolved fiom a fishing village to a vacatlon resort area durlng the last 20 years, 
leading to a change in the nature of the landscape primarily along the coastal strlp wh~ch is now 
domnated by hotels, cottages and guest houses 

2 2 Negrll Area 

The Negnl Development Plan (1994) had divlded the area into four characteristic sections, 
namely a) a senes of whte sand beaches separated by coral promontories runnlng north-south along 
the coast for about 12 ldometers, varylng m wdth fiom 61 meters to 366 meters, b) the Great Negnl 
Morass, a wetland wth an area of about 2,428 hectares located directly inland fiom the beach stnp, 
c) a str~p of hgh ground to the east of the Morass, sloplng to steep r~dges and heavlly vegetated 
limestone h~lls, whch serve as the aquifer recharge area, and d) the Negril H~lls, composed of rugged 
lunestone nslng to a lrttle over 152 meters at the hghest pomt, adjoimng the rocky coastal shelf three 
to six meters above sea level, contaming faults, caves, crevices, s~nkholes and foss~l reefs 

Abundant flora and fauna have been recorded by the NRCA and the Traverse Group (1 98 1) 
for the Negd Morass These include 136 plant specles of whch 14 are endemc, including the Royal 
Palm (Roystotlenprrtlcep~), 27 specles of fishes, and 52 specles of blrds whch tnclude the Little Blue 
Heron (Florida caet ulea), Green Heron (Rwroride~ vrrescet~s), Northern Jacana (Jacatra spmosa), 
and the Pied Billed Grebe (Podrtymbuspodrcep~) as the most commonly observed aquatic blrds 

The coastal marine enwronment of Negnl is composed of frlnglng coral reefs, sea grass beds 
and sandy bottom lagoons whch are habltats for several species finfish and shellfish caught by the 
fishing community NRCA and the Traverse Group (1981) identified 43 species of commercially 
important juvenile fishes m the near shore Negrll area Although the health of coral reefs had 
deteriorated In recent years, Goreau (1 992) found that the common types of coral in Negnl were 
MilZipora sp , Madracrs sp , Agarrcra sp , Moittastrea sp , and Srderastrea sp 

2 2 2 Fishery Resources 

No deta~led survey of the fishery resources was ever conducted for Negrrl The Plan for 
Managing the Marine Flsherles of Jamaica (1 997) and discuss~ons with Negnl fishermen, however, 



lndlcated that several specles were the maln targets depending on the locatton and t~me of the year 
The major target specres for shallow shelf and reef fisherres were H~nd (3errar11dae), Parrotfish 
(Scar ldae), Grunts (Pcmtado~ydcre), Tr~ggerfish (Ball ~ /~dne) ,  Squlrrel fish (Holocerttr~dae), 
Surgeonfish (Acnrlthrrr rJt~r), Butterflyfish ((71~~~e/oJort/~Ji~e), Conch (l.frOrtthll~ glgns) and Lobster 
(I'cnttllrr 11s arprs) The target specles for deep slope fisher~es were Snapper (l,tr/jniiru'nr) and 
Grouper (Serrartrdae), and for large pelag~cs were Tuna (JcomhruiJer), Blllfish (l~iroyhorrdae), 
Dolphlnfish (Coryphircrrm l~ppirrrl~), Wahoo (Acor~/h(lcyhrwn solnlrdrr), and Shark (Ela nnohrar~cltrr ) 

The fishers had commented on the noticeable decllne In the abundance, size and type of catch 
over the past two decades, wh~ch was consistent wlth the observat~on of researchers and fishers 
elsewhere m Jama~ca Slnce 1976, the Jamalcan fishery was character~zed by declimng catch rates as 
fish~ng ~ntens~ty increased, for example, the catch per untt effort in 198 1 had decl~ned by 59 percent 
relat~ve to the 1 968 value (hken, I 992) 

2 2 3 Land-Based Resources 

The upland areas are predominantly llmestone of exploitable commercial value for the 
constructlon Industry and several small quarrles are In operatton The llmestone hllls, part~cularly 
those to the east of the Morass are covered by secondary vegetation, molst forests and dry forests 
whlch protect the watershed and prov~de valuable habltats for several specles of fauna Some 
harvesting of local t~mber IS done for the bu~ldtng of fish~ng canoes, light constructron, tool handles, 
and as fuel wood, however, the extent of th~s  actlvlty has not been quantified 

The maln source of raw water IS the Orange kver Blue Hole and the Fish Rver Blue Hole 
wh~ch supplles Lucea and Negrtl, and will prov~de 7 5 m~ll~on gallons per day through the Lucea 
Negrll Water Supply Improvement Programme to satisfy demand up to the year 201 5 

New1 IS largely known as a "sun and surf" tounsm dest~natlon because of wh~te sand beaches, 
perce~ved clean water, beautlfbl coral reefs, and abundant opportun~t~es for water-based recreatton 
actlvltles The low and Jugh seasons are January through Apr~l and May through December, 
respect~vely, as ~ndlcated In Table 2 1 The number of bed ntghts sold in Negril Increased from 
967,000 In 1993 to 1,037,000 bed mghts in 1996, an Increase of roughly seven percent over the 4- 
year penod Because of an 18-percent Increase In the number of rooms, however, the average annual 
occupancy rate has declined from 67 8 percent in 1993 to roughly 60 7 percent In 1996 (st111 a fa~rly 
healthy occupancy rate compared to many other resort destinations) One add~tional large hotel 
(more than 200 rooms) 1s currently under constructlon, and two more are planned for 1998 
Accord~ng to the Jamaca Tourlsm Board, addlt~onal tour~sm developments (more hotels) will 
probably occur over the next several years because the demand for beach access IS strong and 
growlng Negrll IS also slated for fbndrng under the Susta~nable Development for Environmental 
Tourlsm (SET) program whereby infrastructure Investments In the beaut~ficat~on of the town, 



sidewalks, and hlking trails, etc are made to improve and enhance the overall expenence for the 
tourists 

Most of the large hotels offer all-inclusive tourrsm packages including meals and beverages, 
as well as many recreation activities Guests can srgn up to use canoes and/or small samlboats free of 
charge, they can take coral reef excursions m glass bottom boats owned by the hotels, and particmpate 
tn snorkelmg andlor dtvlng excursmons wthout any extra charges Guests who do not choose the all- 
~nclusive packages have cholces of many restaurants m or near Negr~l 

Table 2 1 Bed N~ghts Sold and Category of Rooms, Negr~l 
No bed nlghts sold, Near11 1 993 1994 1 995 1 996 
Lo season Jan - Apr 337 053 374 192 373 908 402202 
Lo season room occupancy 72 9% 731% 71 2% 72 3% 
HI season May - Dec 629 792 607 765 667 502 634680 
HI season room occupancy 65 4% 57 9% 60 8% 54 9% 
,Total 966,845 981,957 1,041,410 1,036,882 
Year around occupancy rate 67 8% 62 9% 64 2% 60 7% 
,Category of rooms 1 993 1 994 1995 1 996 
No rooms n hotels vvlth < than 50 rooms 520 703 743 862 
Between 51 and 100 rooms 486 538 538 538 
Between 101 and MO rooms 858 464 464 464 
More than 200 rooms 608 823 823 823 
Total 2273 2528 2568 2687 I 

Source Jamatca Tounst Board, Annual Travel Statistics, 1996 

2 3 Resource Degradat~on 

Over the last 25 years, vanous impacts from land based development and natural phenomena 
have resulted in a decllne of the health and abundance of manne species Williams and Poluntn (1997) 
summarlzed the chlef stresses on reefs tn the Carrbbean as heavy fishing pressure, sedimentation, 
from dredgtng and coastal development, excessrve nutrient loadtng from human and agrmcultural 
sources, hurricane damage, dle-off of the major Invertebrate herbwore (Dradema antrllartrm), and 
coral diseases 

Goreau (1992) surveyed the reefs in the Negril area dunng November 1991 and found that 
the corals throughout Long Bay were under moderate to severe stress from algal, sponge and soft 
coral overgrowth, sediments, nutnents, coral bleachmng, boat and diver damage HIS companson wth 
results from a 1960 survey, showed that by 1991, there was an almost complete elmm~natton of the 
two most common shallow water branchng coral species (Acropora palmata and Acropora 
cen~rcorrlzs), severe bleaching unpact to the most abundant deeper water coral species, over-growing 
of all corals by other orgamsms, and marked decrease In coral cover at Inshore sites 

Extensrve overgrowth of fleshy green algae, such as, I,ohopl7ura sp , and Drctyofa sp , were 
common In the 1991 survey and were attr~buted to nutrrent enr~chment from rncreased tounsm 
development There are currently about 400 hotels, guest houses, and cottages along the Negnl 



coastline which accommodated almost 250,000 stopover arrlvals In 1996 (Tourist Board, 1997) 
Much of the wastewater and secondary treated sewage from these establishments eventually finds ~t 
way to the sea through percolation and movement through fissures rn the limestone substrate 

Sewage emuent and wastewater were discharged Into the bays in Negril have not been 
morutored wlth regular frequency, however, the avarlable data show that at certain times of the year, 
the water quality IS wrthln compliance Faecal col~form values hlgher than the standard were generally 
recorded after flood and heavy rarnfall events These events result in Increased faecal matter belng 
washed into the coastal waters due to the assocrated large volume of water and the flushing of rnland 
areas The existence of squatter settlements along the bank of the South Negril Rtver and gullles 
wh~ch dtscharge waters Into the beach also contnbuted to hlgh faecal col~form counts (NRCA, 1996) 

Faecal collform levels at five sample potnts tn Long Bay, taken tn September, 1996, were 
wthn compltance The Negr~l Community Center Beach sample potnt exceeded the Uruted States 
Enwonmental Protection Agency standard (200 MPN /I 00 ml) by 50% durlng the same trme perrod 
as the other sites (NRCA, 1996) Faecal coliform levels at eight sample points along the Negrll 
Community Center Beach taken in August 1997, d ~ d  not exceed bathing Iimlts, however two 
additional sample pornts at the mouth of the South Negrrl Rtver were 6 and 17 times greater than 
USEPA standards (Berger International Inc , 1997) 

Nltrate levels at the same sites In the NRCA survey were wthm Environment Control Divls~on 
(ECD) standards (10 ppm) but exceeded the maxtmum threshold concentratrons for healthy reefs by 
4-8 times Phosphate levels at the same sltes were withrn ECD standards (4 ppm) but exceeded the 
maxlmum threshold concentrations for healthy reefs by 16-50 trmes for five srtes and by 83 times for 
the Negnl Cornrnumty Center Beach sample point Bell (1 992) and Lapornte (1992) had determ~ned 
01 4 ppm rutrogen and 003 ppm phosphorus as the maxrmum threshold concentration for healthy 

coral reefs 

Contrnued degradation of the habitat will lead to a reductron of fishery stocks and rncreased 
fishrng pressure w~ll exacerbate the condrtion of the coral reef fishev There is currently no data 
avarlable on the stock~ng and sustainable yleld, or on the carrying capacrty of the shallow shelf and 
reef fishery In Negrll Based on interv~ews wrth the Negrll fishermen rt is clear that there has been 
a decline in the catch slze and rts species composrtron over the past two decades despite rncreased 
fishlng efforts 

2 4 Resource Users The Soc~al and Cultural Context 

2 4 1 Rap~d Rural Assessment 

Rapid Rural Appraisals (RRA) of six fishng commuruties around Negrrl were carrred out m 
order to a) establish the socral structure of the fishlng communities In the target area, b) determine 
fishermen's understanding of the rules and regulations llkely to govern the Marlne Park and the 
knowledge-base of fisher famrlres with regard to resource conservation Issues, and c) identrfy the 



constrants to peacekl partnerships between fisher fam~lies, other resource users and protected area 
managers All (polnts a, b, and c) are intended to determine how fisher famllies may be involved In 
the decis~on-making process relatlng to protected area management 

Outsiders often perceive fishermen as uncarrng perpetrators of marlne degradation who lack 
knowledge of environmental processes This perception was not confirmed by the RRA field work 
The RRA Methodology conslsts of a set of tools and technlques whrch emphasizes local knowledge 
and enables local people to analyze thelr conditions, perceptlons and preferences and prepare thelr 
own agenda for action RRA is, therefore, an enabling tool allow~ng fishermen to be heard, a 
phenomenon not often cons~dered in development planning It is an iterative and flexlble approach 
particularly appropriate to the investigation of complex, causal relationshps such as the lnteractlon 
between people, thelr environment and the instltutlons that represent them 

In RRA, the reliabd~ty of findings IS assured through the use of technlques of triangulatlon- 
the vedcatron and compmson of informat~on and perceptlons through the use of different techniques 
and sources to lnvestlgate the same key Issues In qualltatlve research, such as thls, the In-depth 
~nvestigation tn a relatively small number of commumtres IS based on purposive as opposed to random 
sampling, I e , ~dent~fjlng representatlve study comrnunltles In accordance wlth crlteria that reflect key 
factors affecttng the Issue under lnvestigatton Wlthn these communlttes, the RRA IS conducted wlth 
suficlent numbers of groups as to be representatwe of the communities Partlc~pants In thls study 
were selected by key community informants and, except where othemse stated, the informatlon 
produced IS denved through consensus This IS to ensure that the informatlon reflects the general 
perceptions of all partlclpants and excludes lndlvldual blas The techmques applied in thls study are 
contextuahzed to reflect the sociocultural norms of Jamaican society 

Eighty fishermen and 17 women representing 20 percent of the SIX fishlng commumties 
presently under the ausplces of the Negr~l Fishermen Cooperative 1992, Ltd (NFC), participated m 
a senes of RRAs carrled out between September and October, 1997 In all studies, representatlves 
of the fishmg cornmunlties were present as key informants to the process The fishmg commuruties 
exarmned were Green Island, Orange Bay, S Negnl hver, Little Bay, Homer's Cove and Broughton 
(locally referred to as Bnghton) For the purpose of this study, and as the fishermen themselves 
requested, the dlvlsion of the SIX fishng commumties reflect the Interest of three broad based groups, 
Green Island/Orange Bay, S Negril hver, and the commumties of Little Bay whch incorporate 
Homer's Cove and Broughton 

P a m s e  ranlung and matrlx exercises were used to elicit fishermen's percepttons of current 
and alternative Iivelhood strategies whereas all of the fishlng technlques were examined agmnst five 
criterla established by the fishermen F~shermen's perceptlons of the role of local and natlonal 
lnstltutlons were deplcted through Venn diagrams whch helped to generate debate on the slgnlficance 
of varlous instltutlons to local people and the levels of comrnun~catron between fishermen and the 
lnstltutlons and the role and Influence of fishermen in forming the fishrng cooperative agenda 
Information regard~ng wealth, Income levels and the dlvlslon of labor by sex, were determined 
through sem-structured internews and transects A systems analysls of household types is contalned 



rn a table In Annex C Exerc~ses were carned out In groups of 5-6 wrth key Informants providing 
support to all participants The meetings and interviews were recorded on tape 

2 4 2 F ~ s h ~ n g  Techn~ques, Equ~pment and Costs 

Frshermen fiom all commuruties visited use a wide range of fishlng techniques which include 
line fishing (both drop-line and strolling), fish traps, spear fishrng, tour fishrng, tuck net and seine 
Among them, the use of fish traps is the most popular with more than 60 percent of fishermen 
regularly using this techruque 

Fish trap sizes range from 18 inches tn helght up to five feet However, as the largest traps 
are heavy and therefore d~fficult to recover, they are not normally placed at more than 30 feet depth 
The fishermen are able to examrne the srze of the catch before retrieval by using a sheet of glass 
placed on the surface to detemne the amount of fish caught Large traps can be left for up to eight 
days (but normally inspected every three) before retrieval if the view from the glass is not enough to 
"fill your eyes" Small pots are left for up to four days, but can be left longer when poor weather 
conditrons prohlbit fish from being attracted by the bait 

The most commonly used ba~t is leftover bread fiom the bakery whch IS sold for 
approximately J$150 for 10- 15 loaves Roasted moray eels, pumphn, cassava and coconut are also 
utilized The most common form of hne-fishing bait is the soldier crab and skinned moray eel 
However, fishermen generally consider sea urchns to be the most efficient ba~t but report that these 
have largely d~sappeared fiom Jamaican waters over the last 10 years 

The most commonly used engmes are between 25-40 horse-power wth a lrfe of between 5-10 
years Ifwell mantamed7 The 40hp engne a the most popular as they can withstand greater pressure 
and changes at sea However, the life of the engine 1s dependent on many factors related to the 
frequency of fishlng outings, weather conditions, time spent at sea and distances traveled 

The fish traps have a useful lrfe of 10 to 12 months (but can be destroyed outright, in rough 
seas) and, depending on the slze of the trap and the mesh used, cost between J$3,800 and J$6,000 
to build, rncludrng labor and materials The cost of 25hp-40hp boat engrnes range fiom J$80,000- 
J$120,000 To fishermen, the capltal costs tnvolved in fishlng are high, especially slnce equipment 
is ofien lost or damaged A common concern IS that the durable ‘Belgian' mre is no longer sold 
locally because suppliers profit more by selling cheaper, weaker wre 

A cotllmon percepf~o~l IS fhat sun-tan lottons a a ~ h e d  mto the qea from founds lull fhe sea urchrns 

I ~rlicmial u l t ~ r v ~ e w d  m Moultgo Bay satd that tht nlajortty of outboard motor4 were poorly mamtamed for 
lack of mamtenauce factl~ttes spare partq and expertwe Conseq~lenlly the motors would rarely last more than two 
years The situatton m Negrll n sunllar to that m Montego Bay 



2 4  3 Income 

Due to the unpredictable nature of the resource, the different techniques used, catch sizes, 
seasonality, and other income sources, the fishermen actlvely resisted the idea of fixing figures for 
income levels Even rough estimates or ranges of figures were seen as overly detemmstic and 
simplified At Little Bay for example, catches of up 30/401b were reported to be common dunng the 
riiivmtg seayurt (October) but not sustainable throughout the month Therefore it is only possible 
to predict ths size of catch occumng iwce a week dumg that month Calculated at J$80 per pound, 
Income derived fiom fish~ng during October 1s between J$9,600 and J$12,800 This is a best case 
figure On the other hand, fishermen at Orange Bay reported having catches of up to 80-1201bs 
during October, producing significantly hgher returns than those at Little Bay, Homer's Cove and 
Broughtong 

These estimates were denved &om fishermen involved mostly wth trap fishing Deep sea line 
fishermen who catch rarer vaneties of fish and can demand higher prrces for their catch were equally 
unable to reliably predict income derlved from this type of fishng even on a weekly basis In fact, 
they were unwlling to estimate figures, seeing the parameters of these calculations as too flexible to 
allow meaning Much of the money earned from fishng goes back into purchasing of fishing gear 

The RRA revealed that demand for fish is generally greater than the supply No formal 
market~ng structure for trade exists In any of the fish~ng communities within the Negril watershed 
F~shermen have regular customers who normally order fish in advance of the catch In Orange Bay 
and Green Island, fishermen act as rntermediaries for the sale of fish to customers who live up to SIX 

mles away Poor roads and lack of transport prevent the fishlng commumties of LtttIe Bay havlng 
access to local markets, (the closest be~ng Little London, 6% miles away) and consequently most of 
the fish caught is sold (cheaply) to community residents Small-scale local bars and restaurants are 
the mmnstay of the f i shg  Industry in Negnl Fisher fam~lies complatn that their supply is not reliable 
enough for large scale hotels to buy They report that large hotels purchase fish fiom Whitehouse 
and Savannah-La-Mar (35 mles away) Many fishermen stressed the desirability of a simple buildrng 
In whch buyers could wait for the catch 

2 4 5 Organ~zatlon of Work 

Between 20 and 25 percent of fishermen employ laborers to set large traps or assist in 
SfroIZ~rzg (long hne fishg at hgh speed) Laborers are paid 25 percent of the day's catch and do not 
share he1 or equlpment costs The risks taken by the boat owner wlth respect to the rapid 
depreclatlon and potentla1 loss of equlpment, however, tend to reduce the social and economlc 
d~stance between boat owners and laborers 

lncolnes from Gshmg are estmla1e.d for purposes of the financ~al analyses tn qectlon 4 4 below 
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2 4 6 Dlvlslon of Labor by Sex 

Women are normally confined to shorellne activrtles due to the slze of most small-scale fishlng 
vessels and degree of coordinated actlvity requ~red In cramped work areas Also, shorellne actrvltles 
do not confllct w~th chlld care responstbilrt~es Unlrke many other fishlng communrtles In Jamarca and 
the Caribbean, women In Negrtl do not take on the buyrng and selling role Of the 17 women 
participating In seml-structured ~ntervlews, only two sell fish on a regular basls Primary act~vlties 
camed out by women include runnrng small grocery and hatrdresslng shops, bars, and employment 
in the tourlsm Industry, normally as unskilled staff m large hotels and beach resorts Most women 
percelve fishng as a reliable source of lncome provlded that the fishermen ma~nta~n and occas~onally 
upgrade their equipment and travel out to the cays where fish stocks are m greater supply The 
women oflen provlde financial support to their husbands and partners to buy fish~ng gear-they see 
thls as an Investment 

2 4 7 Local Percept~ons of Poverty 

Economc well-belng analysis revealed that, In general, poor fishing communlties perceived 
poverty, not as an income-based phenomenon, but m terms of asset ownershlp F~sher famrlres judge 
thelr own wealth levels by their asset ownershlp The majorlty perceives that fishing technology wlth 
the ablllty to lmprove boat speed, dlversrty, and catch slze, would provrde an escape from the 
downward poverty splral Fishermen percelve assets such as boats with high-powered engines as 
enabltng them to broaden and dlvers~fL then activltles away from fishlng m tlmes of need and as a 
saleable cornmodlty In tlmes of absolute dlsaster The vulnerabll~ty of then occupation makes them 
see wealth as tled to the means of production rather than the stream of lncome 

An all female focus group In Orange Bay associated economic well-being w~th  ownership of 
both human cap~tal, through educat~onal attainment and, ltke the fishermen, ownersh~p of productive 
assets such as hawdressing shops, bars and small restaurants Interestingly, however, though three 
of the 17 partlclpatlng In semi-structured lntervlews derlved lncome In th~s  way, they dld not have 
securlty of land tenure on therr properties Wealth was also assoc~ated wrth physlcal moblhty, 
partrcularly the abllity to travel outslde Jamalca 

Gwen these findings, relatlve household wealth was defined by assets rather than lncome 
categories-through a comparison of the physical assets owned agalnst the assets of those they 
perceived to be better off Of the four household systems defined below, fishermen ldent~fied 
categones (b) but malnly (c), as the household type whlch best descr~bed thelr wealth levels These 
analyses were supported by transects and comparative analysis across the SIX commumtles vis~ted 

a) Multi-roomed concrete homes wtth fenced yards, tlled roofs, electric appl~ances 
(refhgerators, cookers, televlslons, VCRs and stereos), tndoor plumbing, flush tollets, 
expenslve h m s h g s  and automobiles Occupants do not denve income fiom fishlng 



b) 1-2 room homes, electricity for ltghting only, kerosene stove, limtted but average 
quahty furmshngs, well constructed pit latnnes, small yards, bicycles and motorbikes 
for transport Occupants normally have boats wtth engines 

c) Homes part~ally constructed in a "ptece by ptece" fashton from roughly hewn 
unpanted boards, one or two rooms, sparse furn~shmgs, no electr~clty, water taps In 

the yard (except In the case of the Llttle Bay communities who purchase water fiom 
vendors at J$100 for 40 gallons), poor qualtty pit latrines, outdoor kitchens 
Generally small canoe boats wtthout engines 

d) One-roomed wooden houses, hand-dug ptt latnnes, communal standpipes, wood fire, 
lamps, "poor man's concrete" (marl & lime mx), zinc roofing, substandard self- 
constructed krnishings 

Categortes (a) and (d) are in a mtnority in the communit~es tnvestigated Although most 
fishermen Identify themselves under groups (b) and (c), many feel that thelr asprratlons to the wealth 
level assoctated wtth category (a) can be acheved if thetr vessels and markettng outlets are tmproved 
Most fisher familtes have no transportatton and travel on foot or use local taxts Few have cars 
(between 6-7 in each communtty) and a small number own bicycles and motorbikes 

All fishtng communities are concerned that the lack of sanitary facilities (dry toilets), poor 
roads (tn remote cornmumties such as Little Bay), and inadequate shelter (from which to sell fish, 
store equtpment, and take refbge fiom ram) conspire to prevent effective markettng beyond thetr 
tmrnedtate communtty Fishermen were also concerned that human and other waste contamnates the 
sea and presents a potential health hazard, due to the lack of santtary facliittes and waste collectton 

The fishermen see upgradtng fishng equtpment as a priorlty to improving the catch, although 
the availability of credtt is a major constratnt9 The Ftsheries Dtvtslon formerly asststed ltcensed 
fishermen by offering 50 percent credtt on the purchase of boat engtnes Thts scheme no longer 
hnctlons as Ftshenes were unable to retrteve outstandtng loan repayments The problem of access 
to credtt ts a major hindrance to fishtng acttvtttes and solut~ons sought should be creattve 

2 4 9 Supplementary L~vellhood Strsrteg~es 

For the Negril fisher farmltes, fishlng is one component of a complex system xnvolvtng 
elements of agrtculture, tnformal vending, tounsm, remittances from abroad, and part-ttme work on 
the fringes of the formal economy (e g tau drtving, constructton) In most cases work patterns 

9 I t  tr not ut~con~mot~ Tor Itrlt~rnl~n at~yrclt~rc 111 CL\POII\L 10 dccltnmg L ~ ~ L ~ I C S  lo prtor~lvc the upgradlug of 
fishmg equtpnient and gear to allow then1 to tratel further T h ~ s  1s not a panacea for the N e d  fisher f a d e s  however, 
m vten of the over fished ~ond~tton of the fislt~ttg hrtlhs I I I U L ~  f~tlrther out to wlltch tltey .rvould travel ~f they had the pear 



reflect an almost equal dlvlslon between land-based and sea-based activit~es The majorlty of 
fishermen's marlne activities are llnuted to setting fish traps As one fisherman observed, the 
advantage of uslng fish traps is that "wh~le we are sleeping, they are workrng" However, fishermen 
who do line or net fishlng are likely to spend more time at sea Preferences for day or nrght fishrng 
also dictate the amount of time fishermen are occup~ed in land-based employment 

The most common supplemental form of Income for the fishermen is small-scale farming of 
yam, cassava, bananas, plantain, potato, cocoa, pumpkin and melon Up to 50 percent of these 
prowsions are sold locally and the rest consumed by famlly and fi~ends No-one interwewed felt that 
expansion of f a m g  actlvlties was possible as crops are planted on small plots, land is expenslve, and 
fishermen are unable to compete w~th locally-based large-scale farrmng G m p  is cultivated by almost 
all fisher farmlies and contributes sign~ficantly to Income levels, however several commumtles 
requested that details of this activity not be exposed Only 10 percent of fishermen are ~nvolved tn 
tourism-related actlvltles and these are limted to offertng boat trtps on an ad hoc basis to passing 
tounsts or relatives of fhends wsiting fiom overseas One fisherman fiom the S Negril kver  fishlng 
community has been forced to abandon h s  eco-boat tours as insurance coverage costs J$56,000 
annually and he could not compete effectively wtth the well-established hoteliers Informal tourism 
mtiatives are not seen as effectrve in lncreasrng income Mariculture activ~t~es are being carried out 
at L~ttle Bay-only two fishermen In the commun~ty oversee this project 

F~shermen themselves dlv~ded the year into three seasons in L~ttle Bay and two in S Negnl 
hver and Orange Bay, reflect~ng the fact that their calendar IS weather dependent The man fishing 
season IS between May and October but all seasons are characterized by uncertainty Thls 
unpredictabhty adds weight to the fishermen's assertions that income levels are impossible to gauge 
with accuracy and that land-based activ~ties form a v~tal and intimately l~nked component of broad 
based l~velrhood strategies whlch include fishing 

2 4 11 Reduct~on In F ~ s h  Catch 

The results of tlme lines, parwise ranking and scoring exercises identified four key factors 
perceived to be responsible for the general decline m the fish population over the last decade 

The destruct~on of the coral reef by Hurricane G~lbet-t in 1988 is generally accepted 
as the first ~ndicatlon of dwndling fish catches The comrnunlt~es of Little Bay report 
a 20 percent reduct~on of coral reef cover and a sign~ficant deplet~on of juvenile fish 
stocks 

The proliferation of fishermen from communities outs~de Negnl (Montego Bay, 
Lucea, Savannah-La-Mar, Great Bay, Black hver  and Parotee) using the fishing 
grounds within the Negr~l Watershed as alternative fishing sltes The fishermen 
believe that over fishing of the Pedro Bank (from Jamaican fishlng comrnunlttes and 



those located as far away as Honduras) has put pressure on fisherman to utilize the 
resources of less burdened fish~ng grounds 

Though fishermen were cognizant of the burden external fishermen (wrth blgger and 
speedier boats) placed on thelr local fishing grounds, they faded to appreciate that 
their des~re for improved fishlng technology would result rn burden~ng fish~ng grounds 
elsewhere More rmportantly, the ~ntroduction of new or ~mproved technology can 
affect the distrlbut~on of wealth In a situation where the same fishing ground IS used 
by groups employing different fishing gears for the same or d~fferent resources 

Destructive fishng technques such as seine net, spear and dynam~tmg whlch d~splace 
fishlng populations and destroy the coral reef have also had a s~gnificant Impact on the 
size ofthe fish catch over the last 3 years Though spear fishing is st111 popular wlth 
young men (between the ages of 17 and 25 and who compnse about 20 percent of the 
fishing population), spear fishermen from Lucea, In organized groups of up to 20, 
now regularly use the fishing communities as a fishng base upward of four days a 
week, both morning and nlght Fishermen report that the reef from Salmon Po~nt IS 

"scream~ng" from the destruct~on caused by dynamiting Three perpetrators were 
apprehended in July In a collaborat~on between NCRPS and the Negril Police but 
dynarmtlng st111 cont~nues Only one selne net fishermen was Identified worhng out 
of the S Negnl hver  who confessed to complaints agmnst h m  by other fishermen 
fiom the area HIS justification for continuing was to ensure the health of h s  farmly, 
which ~llustrates the intens~ty of the conflict between local economic needs and the 
wder ecosystem 

Coastal tounsm-related development is reported as one of the reasons for reduct~on 
m catch size F~shermen belleve the effluent from hotels and poor sewage fac~l~t~es  
kill the reef However, only key tnformants Identified agro-chemical runoff from 
ferttltzers and waste from processing factones and llnked this to rapld growth of 
algae 

Momation denved fiom fishermen on institutional representatlon was ellcited m three stages 
In most communit~es, people recogn~zed five key inst~tutions as havlng ~nfluence over the 
management of thelr activities - NCRPS, NEPT, the NFC, the F~sher~es D~v~sion, and the Urban 
Development Corporation (UDC) Venn diagrams were used to elicit fishermen's perspectives on 
the sigmficance and impact of the roles that these lnstitutlons have on the~r lives as well as forms of 
assistance offered The final stage exam~ned the degree of influence fishermen have in the decision- 
malung process and agendas of these Institutions, and ways in which they could be improved Each 
mst~tutlon is dealt w~th  separately below, and an example of the process can be found in Annex C 



The fi~ltrng cooperatz~v (m) 

The majonty of fisher famtlles feel that the cooperative does not represent thelr concerns The 
RRAs ldentlfied 20 regstered members and all expressed drsappolntment that the cooperatlve agenda 
(of which few are hl ly  cognizant) reflects the Interests of the cooperatlve leaders, not the membership 
at large Specifically, fishermen were d~sappolnted that secunng land tenure for a bulldlng from whlch 
to operate remarns unsuccess~l after five years'0 Fishermen see the major benefit of the co-op as 
provldlng concesslonary-rate gear, but to date thls has not been established and fishermen cont~nue 
to purchase equipment from dlstnbutors m Whitehouse, K~ngston and Savannah-La-Mar However, 
regstered fishermen contlnue to support the cooperat~ve 1n the hope that land will be secured shortly 
F~sher fmlles at Green Island set up a fislllng cooperatlve m the rmd-70's which faded due to Internal 
wrangling and poor representatlon 

Flsher famlles are keen to be lnvolved In the selectron of new cooperatlve representat~ves in 
key posltlons As well as focusing on some of the Issues forwarded by the co-op agenda, fishermen 
want the cooperatlve to gamer government support In order to facilitate rnfrastructural development 
as poor quality sales outlets and non-existent sanitary facrlrt~es presently underm~ne attempts to 
expand the range of the customer base Large hotel owners and tourlst outlets buy fish from 
Whttehouse 

Fishermen want the cooperative to collaborate wth the Flshenes Dlvlslon and Protected Area 
managers to prohrblt external fishermen from uslng seine nets m the Negril Watershed They also 
want to secure ownershrp to local aquatlc resources In order to control the number and frequency of 
spear fishermen from Lucea encroachng on thelr waters 

Protecfed area and marine park managers 

Communrtres drsplayed a greater understanding of the conservatron lssues related to 
sustamable fishlng practices than of the role played by Marlne Park and Protected Area managers In 
Negrll The vast majority of fishermen were unable to dlstlngulsh between the Negrll Coral Reef 
Preservation Soclety (NCRPS) and the Negrll Area Envtronmental Protection Trust (NEPT), some 
percervlng them as one entrty Apart from key ~nformants, who represent thew respectwe 
cornmunltles on the NFC board, partlc~pants were unaware that the cooperatlve represented thelr 
~nterests through the NEPT board 

Fzshermen ' Y percepttons of the effects of manne park regulatzons 

In the final part of the analys~s fishermen were dlvrded Into two groups to contemplate 
postt~ve and negatlve effects of proposed marlne park restrtctlons whch will prohlblt fishng activlty 
wlthln one mrle of the shoreline The 70 percent of fishermen in Llttle Bay who have canoe boats 

lo Thrs problem was apparentlp resolhed durlng the tune perlod of the field work by the stud) team-the land 
has been deeded to the fkhennen rcprcsented bv NTC 



without engines, feel their fishing actlvlty will be severely reduced by the Protected Area as they 
presently fish only 400 yards from the shoreline where the drop-off descends to approximately 200 
feet Conversely, the Orange Bay and Green Island communities are likely to be restricted under 
manne park regulations to fishlng withln one mtle of the shore, but the drop-off depth of 200 feet IS 

at a greater distance from the shore and a higher percentage of fishermen own engines It appears 
that fishng activities closest to shore wrll be most affected by the proposed Protected Area, and this 
is llkely to impact most on spear fishermen and canoe owners, the most vulnerable groups in 
economic terms 

Fishermen over 40 years old, who represent more than 50 percent of all community members 
normally fish in the shallows tn canoes They compla~ned that they were entrenched fishermen, 
reluctant to alter thetr current livelihood practices It was suggested by older fishermen at Orange 
Bay that restncttons be placed on men under 50 and special licences issued to those over 40 to allow 
them to contlnue then current activities 

Fishermen examining the benefits of fishing restrictions feel it would protect juvenile and 
breedlng fish which, In turn, would increase fbture supply whle simultaneously prohibiting spear 
fishermen from destroyng the reef and stealing catch from fish traps However, they suggested that 
these benefits are likely only if stnct compliance with Protected Area regulations are enforced In the 
splnt of 'Partlc~patory Morutonng', they are keen to be lnvolved In enforcement because they clearly 
see the benefits to themselves In doing so At a mirumum, th~s  1s l~kely to reduce the Impact of the 
gangs of outsiders, even if people do not inform on others from the same community Fishermen 
responded pos~tively to efforts made by the Marlne Park managers in constructing artificial reefs and 
fish aggregating devices, and marlculture actlvitles such as sea moss cultivation whch may provlde 
addltlonal employment for displaced fishermen Several fishermen are currently employed on a part- 
time basis supporting marine park lmtiatives that ultimately contribute to the sustalnabllity of the 
fishng effort generally 

More than 1 1 million tourrsts visited Jamaica in 1996 (not counting the cruse ship visrts), 
stayng an average of some 1 1 mghts per tounst As indicated in Table 2 2, the biggest market share 
by far are tourtsts from the US (nearly 67 percent), followed by a d~stant second, UK and Europe, 
(nearly 18 percent) Canada, Latin America, Japan, and other compnse the remmning sources of 
ongn for the tounsts vlsit~ng Jamaca, associated urlth relatively low market shares Visitation during 
the low season, (January through Apnl) 1s only 35 percent of the total 

Table 2 2 Hleh vs Low Season Tour~sm ln Jama~cn In 1996 bv Source of Orlgln 
.Seasons 
Lo season Jan Apr 

Source Jamalca Tourist Board, Annual Travel Statistics, 1996 
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HI season May Dec 
Total 

US Canada U K & Europe Lat~n Arnenca Japan Other 
273 459 46532 62 003 7409 7638 11 353 

Total 
408394 

X U  387 55 €83 146 363 11,319 14642 25 661 
773846 102215 208 366 18 728 22280 37014 

754055 
1162449 



2 6 Agrlculture 

The Negrrl Development Plan (1994) lndrcated that, rn 1982, almost half of the male labor 
force rn Hanover and Westmoreland was involved in the agr~cultural sector, however no statlstrcs for 
the current perrod were avarlable Farmrng takes place marnly along the southern, eastern and 
northern edges of the Morass and along the footh~lls of the Fish kver  Frults, vegetables and yams 
are the major crops grown by small scale fanners for the local market Small herds of goats and cattle 
are also grazed in pnvate pastures or adjacent publlc lands Ganja IS known to be grown rn this area 

2 7 Legal and institut~onal Developments 

The Jarnalca Natlonal Envlronmental Actlon Plan (1 994) had set out policy objectives for the 
management of envlronrnental resources whrch, n~ter alm, am to a) mantam the marlne envrronment 
and the temtorlal waters at a quallty approprrate for the desrgnated use of ecosystem requirements, 
b) mlnrmrze the lmpact of natural hazards and other envlronrnental hazards on natural systems, c) 
create attrtudes and behawor whrch are responsrble and onented to actron In envlronrnental protection 
and the sustarnable use of natural resources 

2 7 2 Key Iltst~tut~o~as 

Responslbrllty for the management of coastal resources resldes prrmanly wlth two key 
agencies, namely a) the Fisheries Dlvls~on of the Mirustry of Agrlculture and Minlng, and b) the 
NRCA The Flshenes Dlvlsron IS responsrble for the management of manne and rnland fisheries but 
its effectiveness is constramed due to madequate staffing, and the lack of a clear mandate and support 
from wrthln government (Frshenes Dlvlslon, 1997) The NRCA has the legal mandate for the 
management of coastal resources whch include the powers for protection of flora and fauna, the 
establrshment of natronal parks, the settrng of standards for water qualrty, requrrement of 
envrronmental rmpact assessments where proposed actrvrties may have a negatrve lmpact on the 
enwonment, and approval of all plans for the development of beaches The NRCA may also delegate 
the responsibility for management of a resource or an area to another agency or NGO 

The Negril Protectron Area as defined rn the Negnl and Green Island Area Envlronmental 
Protectron Plan (1 995) wlll soon be declared and rts management IS expected to be delegated to the 
Negnl Area Enwonmental Trust (NEPT) NEPT was set up rn 1994 and 1s governed by a Board of 
Duectors whlch rncludes representatives from the local commumty, Forestry and Sol1 Conservation 
Department, Jamarca Constabulary Force, Jamalca Hotel and Tounsm Associatron, Natlonal Water 
Comm~ssron, NRCA, Negnl Area Schools, Negrrl Chamber of Commerce, Negnl Coral Reef 
Preservatron Soclety, Craft vendors Assoc~atron, Negrrl Green Island Area Local Plamng Authority, 
Negrll Resort Board, Urban Development Corporation, Westmoreland Health Department and 
Whrtehall Crtrzens Assocratron 



A Negril Marlne Park has been proposed and its establ~shment has been acttvely promoted 
by the NCRPS since 1995 It IS l~kely that ofic~al delegation of responstb~l~ty for management of the 
manne park wll be gven to ths NGO when the park IS legally declared a protected area The NCRPS 
already conducts patrols tn the proposed a marlne park, matntenance of mooring buoys, education 
and tralnrng of school chlldren and resource users, and data collectton 

Admrustrat~on In the Negnl area for local development also falls under the jur~sdictton of the 
Negr~l Green Island Plannlng Authority (development control), Urban Development Corporat~on 
(land development and mamtenance), Westmoreland Pansh Counctl (responsibdity for public serv~ces) 
and Hanover Pansh Counctl (respons~bihty for publtc services) Ftnancial constratnts and tnadequate 
capactty have restricted the effectiveness of these agencies In ensurlng deslrable levels of services and 
development 

2 7 3 Relevant Leg~slation 

There are many Acts and Regulat~ons whlch enable state agencies to undertake some measure 
of control In the use of coastal resources, however, some of these Acts are outdated and are presently 
being revised Enforcement of regulattons has generally been weak, due to lrm~ted manpower, 
equipment and insuffictent poltttcal wtlI, but collaborative arrangements among several agencles and 
NGOs are belng used to address this deficiency The following ltst of legtslat~ve Instruments 1s not 
exhaustwe but IS constdered relevant to coastal resources management 

Beach Control Act 1945 
Exclustve Economlc Zone Act 1 99 1 
Flshtng Industry Regulations 1976 
Ftshng Industry Act 1975 
Morant and Pedro Cays Act 1907 
Natural Resources (National Parks) Regulattons 1993 
NRCA Act 1991 
Public Health Act 1974 
Town and Country Plannlng Act 
Urban Development Corporat~on Act 1968 
Watershed Protectton Act 1963 
Wlldltfe Protection Act 1945 



3 FISHERIES MANAGEMENT ALTERNATIVES 

3 1 Introduction 

The Jamatcan fishertes are charactertzed by lncreaslng fishlng effort, overcapltal~zation, 
decltrung catch rates, decltning real Income to fisher famtlles, negatlve trends m spectes composttlon 
and value, reductton in fish mean stze, and rncreaslng conflict among fishermen, whtch may be 
attnbuted to a lack of proper plans to provtde for effectwe management and controlled expanston of 
the fishing effort (Atken and Haughton, 1991) The objecttve or obligations whch management 
should address must be made clear Usually, fisherles management tn the Cartbbean has been 
primarily concerned with stock assessment and control of fishing effort Some Islands have also 
imt~ated attempts at stock replemshment for reef fisherles on a limited scale 

3 2 Common Control Mechan~sms 

Slnce the fishenes in Negrtl is artisanal m nature, the foregoing descrtptlon w11 not conslder 
control mechmsms for large scale commerctal fishing operations Once the management objectives 
have been establrshed there are SIX basic approaches whlch have been used In reef fishery These are 
descnbed below 

Many opttons exlst for the regulatton of human actiwttes In coral reefs, typrcally, these lnvolve 
the settrng up of a martne park or martne reserve with areas demarcated as anchorage, multlple use 
(fishng and dtwng), recreational dtwg (no fishtng, no anchortng), and all purpose recreational zone, 
as IS found m Saba, Netherlands Anttlles In St Lucia and Domntca a fish nursery/sanctuary was 
addtttonally destgnated and fislung was prohlbtted in ths  area In both the Saba Manne Park and the 
Hol Chan Manne Reserve (Belize), the standtng stocks of fish had almost doubled over a pertod of 
four years (Polurun and Roberts, 1993)" 

3 2 2 Closure 

Closure for part of the year, usually during the breeding season of selected valuable species, 
such as, lobster, has been operattonal for many years in many Canbbean islands Generally, lobster 
catchng is prohbtted between April and June of each year, and harvesting of the whte-sptned sea 
urchm (Tnp~~ettste~ sp ) IS closed from January to August of each year Addittonally, the clos~ng and 
o p m g  of parts of the fishery for penods greater than a year in order to allow alternating penods of 
harvest and recovery from harvest, has been trled tn St Lucla This became necessary when the 
seaegg (wh~te-sptned sea urchn) was over fished and harvesting was stopped for a penod of two 

' I  Any ~nlpl~~at lons  of  l l ~ c  ci~rr~nt propowd roilalp plan for lllc I'rrk wcrc not constdcrtd hcrc hccausc it 
would only be conjech~re In fact the plan w ~ l l  probably go though add~tional iterat~ons m the near future as the Park 
desrgnat~on progresses  toward^ rcrl~ty 



years dunng the early 1990's to allow recovery and formulation of a revlsed harvesting strategy This 
was also done In Barbados between 1987 and 1989 Permanent closures of small areas from fishing 
has also been utilized in zoning of marlne reserves 

3 2 3 Quota for Harvesting 

Determrn~ng an allowable level of harvest within a specified season and prohibiting harvest 
once that level has been reached can be used to ensure that adequate stock is available for 
replerushment Thls approach depends on monitorrng of stock slze and slte speclfic information on 
the biology of the target species for guidance in deternurung the quota This method has not yet been 
used in the Caribbean for coral reef species 

Prohibttrng or hnutlng the types of equipment or fislung methods have been used with varying 
degrees of success in many islands Generally, fishing regulations have specified the mirumum mesh 
size for certam types of nets or seines, and the banning of toxrc chemicals and explos~ves for fishing 
Regulations for marine protected areas in Saba, Bonarre, St Lucra and Tobago have prohibited the 
use of spearguns 

3 2 5 Species Slze L ~ m ~ t s  

Estabhshmg the minrmum and maxlmum slze lim~ts for allowable harvest of selected species 
m order to protect breeding stocks is a common strategy However, ths approach requires 
informatron from lustonc data collection on distrrbution and abundance, as well as knowledge of the 
biology for the target species In the Canbbean, some states have set a mirumum size of the carapace 
(7 6 cm) for the harvesting of mature lobsters, and have determned that only adult conch with shell 
length not less than 22 cm or only conch with shells having a flared lip should be harvested 
Additionally, lobsters whlch are moulting or berried (egg laden) are protected from capture by 
legislation 

3 2 6 Reglstrat~on and Llcenslng 

Reg~stration of fishermen and their boats is a widespread practlce in the Canbbean whlch 
facilitates governments admnrstration of the industry Registered fishermen are allowed access to 
subsidized &el, duty free concession on prescribed equipment and preferential access to trauung 
opportun~ties Registratron allows for the morutonng of actrvitles of fishermen and can facilitate 
enforcement procedures Fishrng licences are also granted whch may or may not carry specific 
restrrctions related to fishrng area, gear and vessel type, and permtted spectes for harvesting 



3 3 Control Mechan~sms Used In Jama~ca (Art~srnal Frshery) 

The Montego Bay Manne Park is the only legally declared martne protected area In Jamatca 
Several use zones were designated and fishrng IS prohrbtted In selected zones The offshore Pedro 
and Morant Banks are used almost exclustvely for fishrng 

3 3 2 Closrire 

There is a closed season for lobster from 1" Aprtl unttl30' June, and for conch from 1" July 
untrl30' October of each year Permanent closures of selected areas to fishing can be declared by the 
Mtntster as a Ftsh Sanctuary under arttcle 18 of the Fishing Industry Act 

The F~shtng Industry Regulattons prohtbtts the use of fry net or any shove net of any length 
exceed~ng 3 66 meters Further, the regulations also specifies the rmnimum mesh stze for beach setnes 
as 3 17 cm at the bunt, 4 43 cm at the corners, and 5 08 cm at the wings The slze of mesh for fish 
potdtraps is not spec~fied However, researchers in Jamaica have found that use of fish traps made 
wtth 3 81 cm (1 5") wire mesh in Discovery Bay helped in reductng the fishtng pressure and 
increasrng the yields In that area (Sary, Oxenford and Woodley, m press) Traditionally, traps have 
been made wth mesh of 3 18 cm (1 25"), and catches much more juventle fishes than traps made with 
larger mesh Some fishermen in Montego Bay are also using traps made wtth the larger mesh The 
Montego Bay Marine Park has also banned the use of spearguns wrthin tts boundanes The use of 
dynamtte, potsons and other noxtous substances for fishng IS prohibtted in Jama~ca 

The only slze restrtctron in the regulattons prohbtts the catchtng or destruct~on of any sptny 
lobster with a carapace of less than 7 62 cm In length It IS also illegal to catch and br~ng ashore, or 
destroy any berrred lobster 

3 3 5 Reg~strat~on and Licensing 

Currently all fishermen are requtred to be reg~stered and licenced Operational and socio- 
economtc tnformatton is collected at the time of regstration Licenctng is free of cost to the 
fishermen and must be done annually Subs~dies on &el and duty free concessions on equtpment are 
avadable 



3 3 6 Proposed Developments 

The Fisheries Department has prepared a draft Plan for Managlng the Marine Fisheries of 
Jamaica (1997) which is currently out for review and comments Action plans have been prepared 
for shallow shelf and reef fishes, deep slope fishes, coastal pelagics, large pelag~cs, lobster, conch and 
shrimp A revised Fishlng Industry B~ll has been drafted and is being reviewed by several Interest 
groups 

The South Coast Conservation Foundat~on has prepared for the NRCA, a draft Provisional 
Management Plan for the Portland Bight Sustainable Development Area 1997-2000 (1 996) Thls 
plan contains a section on fisheries management whch emphasizes commumty participation and 
collaboratwe management and includes detals on the format~on of a Ftsher's Association, a Flsherles 
Management Council, and suggests a system of regulations for control of the fishery wthm lts 
junsdlctlon A method for hmtmg the entry of fishers and boats Into the fishery is proposed which 
may be workable in Negril 



4 ALTERNATIVE LIVEL11-f00D OPTIONS FINANCIAL ANALYSIS 

The financtal analyses of three dtfferent alternattve Itvelihood opttons are presented in this 
section The analyses are anchored to specific sets of assumptions for each intervention and to 
specific configurattons of the interventtons that wtll generate corresponding streams of costs and 
benefits Both the assumptions and configurations can, of course, be changed in the analytical 
framework whch will then generate different results It IS important to note that the alternatives 
analyzed do not necessarily encompass all of the prionttes expressed by the fisher families, nor do 
they purport to M y  solve the fisher famthes' economic livelihood problems in vtew of the decline in 
catches over the past several years The results of the analyses presented m t h s  section can only be 
regarded as preliminary since they are based on assumptions that are not well documented In the 
hterature-they were largely deterrmned on the bas~s of field Interviews and esttmatlons of prices and 
costs as observed and noted by the team dur~ng the field work The maln purpose of the analysis is 
to d e t e m e  lf the proposed interventions are financially feasible from the perspective of the Negr~l 
fisher families in a general sense, and, rf so, give reason for USAIDIJamaica to pursue the matter 
further in-depth in the plannlng for the DEMO Project extension 

4 2 The Alternat~ves 

The three alternative livelihood options analyzed are a) fish farmlng (aquaculture), b) 
seamoss farming (manculture), and c) sustamable tounsm These three options were consistently 
favored (or least drsfavored) among the fishermen interv~ewed The alternatives were first presented 
to the team by the fishemen cooperative management structure (but not necessanly, at that point, 
reflectrng the prlonties of the fisher farmlies at large) When these options where brought up for 
discussion during meetmgs wth fishermen on the different beaches, they were news to some, rejected 
as unworkable by others, and endorsed by yet others after the social and economc complexities of 
each option had been thoroughly discussed Each lntervent~on IS briefly described below 

4 2 1 F ~ s h  Farm~ng Aquaculture 

Fresh water fish farming (aquaculture) is viewed by some fisher famlies as a temporary 
measure- an income-earning opportunity made available whle grvlng the marine fishenes a period 
of rest and restorat~on to eventually return to hrgher levels of product~vlty Other fisher famil~es are 
Interested m aquaculture because they are farmliar wth fish handllng and fish markets and aquaculture 
would afford them the opportunity remain independent operators Some fisher familres are not 
interested In aquaculture, however, because " they are fishermen and not farmers " The option is 
probably more attractive to younger fishermen who may be more prone to accept alternatlve 
livelrhood options than the older fishermen It is also an attractive option in view of the fact that the 
Government of Jamaica (GOJ) is promottng aquaculture by makrng suitable land available under 
leasing arrangements through the National Investment Bank of Jamsuca (NIBJ) to qualified applicants 
In addition, the Fish Rural Aquatech Co (headed by Mr Maurice Reynolds) in Meylersfield 



(approximately '/z hour travel drstance fiom Negnl) IS also conducting technrcal trarnrng In four to srx- 
month long certificate programs aimed at increasing the supply of qualified aquaculture techn~c~ans 
The current program has 150 trainees who w1I either become aquacultunsts themselves or technic~ans 
in aquaculture operations The Negnl fisher famll~es would be well advrsed to take advantage of th~s  
traimg opporturuty which also ~ncludes a small stipend fiom the Soclal Development Commun~cation 
(SDC-an arm of the WJ) for the parlicipants while In tra~ning In add~tion, the program IS also set 
up to prov~de low cost loans to the partic~pants to set up operations after completrng the tra~ning 
program 

The major limlting factors are the ava~labll~ty of clean fresh water and land The  deal slze of 
operation IS In the order of five acres and several ponds because the number of workers needed for 
only one pond on one acre IS the same number needed for up to five acres and several ponds 
Relat~vely few fisher famlles l~vlng near water sources and el~gible land, therefore, w~ll be el~g~ble for 
th~s  lntervent~on 

The rnterventlon cons~sts of cash and tlme Investments Cash investments are needed for the 
construct~on of the pond(s) and the procurement of fingerlrngs Recurrent cash Investments Include 
feed and the payroll for the workers 

4 2 2 Seamoss Farm~ng Marlculture 

Seamoss (~nshmoss) farrmng is techrucally feas~ble In the Negnl area because of an abundance 
of reasonably well protected and sultable sites along the coastlrne, part~cularly at Homer's Cove, 
L~ttle Bay, Orange Bay, Samuels Bay, and poss~bly Green Island Harbor In Car~bbean waters there 
are some 10 specles of seaweed that can used for food and for whlch there are markets (Canan, 
1997) The trad~t~onal use of the two most popular species-4racrlarra (producmg agar), and 
Ezrchezrrna (producing carrageenan)-+ In the preparat~on of m~lk-based dnnks and pudd~ngs 

Mar~culture of t h~s  marlne algae typ~cally ~nvolves the procurement of plant~ng matenal, 
usually harvestrng plants from the wld, or through ~mportatlon, spltclng the plantrng material through 
a mult~filament rope supported by floatat~on dev~ces usually empty, sealed plast~c bottles, and 
anchoring the rope at both ends wlth used automob~le t~res filled w~th cement Thrs whole assembly 
IS sited m the sea in an area of calm water about 1 - 1 5 meters deep The plant grows outward from 
the rope suspended m the sea Depending on growlng condlt~ons, the seamoss can be harvested 
between 6-8 weeks after plant~ng Dunng harvesting the plant is cut back to w~thtn 2 cm from the 
rope where ~t IS allowed to regenerate vegetat~vely 

The investments requlred conslst of t~me and some cash for matenals Cash 1s needed for the 
procurement of rope (three strands polypropylene rope, 314" thlck), cement for the tlre anchors, and 
a s~mple shed for the dry~ng and storage operations The time ~nvestments Include sett~ng the t~ re  
anchors and outplant~ng plus the recurrent costs of marntaining the ~nstallation, and harvest~ng and 
processing labor 



4 2 3 Sustall~able Tourism 

With respect to tapp~ng tnto the boomng tourist market in Negnl, the fisher farmlies have 
essentially two opttons a) compete for the tourlsts who stay at other hotels In Negrll for certaln 
actlvlties such as guided divrng, snorkeling, and glass bottom boat viewlng (of the coral reefs) 
excursions, or b) compete wlth the other hotels with hotel or guest house facilities includrng full- 
fledged all-tnclusive packages Whlle the former w~ll cost much less (retrofit some of the fishing 
vessels to accommodate tourists, and procuring a glass bottom boat, etc ), the competition is very 
strff from the many large hotels In the area who all have glass bottom boats and include such 
excursions rn the~r all-inclus~ve packages The latter optron will lnvolve major investments m tourism 
inflastructure, including also the procurement of a glass bottom boat and vehicles to transport tourists 
by road 

The analysis presented below IS for the latter option in vlew of the fact that land with beach 
access in prime, yet undeveloped areas, has now been officially granted to the Negril fishermen 
These prlme parcels of land offer the opportunity to tntegrate all functions envisioned by the 
fishermens7 cooperative-central base of operations for the fishermen, repair facilitres for vessels and 
equipment, and a base fiom where to carry out tounsm act~vttles The nlche for the Negril fishermen 
in the tourism market (as expressed by the cooperative management) is to blend the culture and 
traditional ways of life of the fishing communltles with the regular beach and water sports-related 
act~vltles offered by other hotels in the area, plus offer an ecological approach to tourlsm marketing, 
i e , catenng to tourists that are ecologically more aware The opportunrty IS present, therefore, to 
offer all-inclus~ve tourrsm packages that are uniquely different from those offered by others The 
packages could offer a) all "sun and surf" services, b) exposure to cultural and traditional ways of 
life provlded In accommodat~ons based on sound ecolog~cal principles (as outlined in the 
Enwronrnental Code of Conduct for Hotels, 1997), and c) excursions wth an ecological onentatlon 
(such as to the Royal Palm Grove Park-a magnificent and ecologically fiagrle tounsm destination 
only a few mnutes up nver fiom Negrll town) Other ecologically and culturally ortented excursion 
possrbil~t~es are well documented In the Gaudet report (1997) on eco-tounsm 

The proposed tourism intervention IS substantially more complex to analyze than the others 
because it involves not only the fisher families, but tourism operators as well All involved must be 
assured of the prospect of reasonable profits, otherwise the tour packages cannot be sold A small 
10 to 12 room guest house faality is envrs~oned, constructed in accordance with traditional and 
cultural esthetics, yet prowding every comfort offered by other hotels In the area In addition to the 
main guest house bullding, the srte will also be used to provlde the basic necessities for the 
fishermen-a repalr facility for the boats and outboard motors, the cooperation offices, and sales 
outlets for fishtng gear and accessories 

The assumptrons used In analyses for the three lnterventlons are summarized rn Tables 4 1 - 
4 10 below The shaded areas In the tables indicate rnput assumpt~ons-variables that can be changed 



to generate different cost and benefit streams at will The ~nput assumptions are also described in 
detail below 

4 3 1 D~scount, Cost and Prrce Apprecratron Rates, and Labor Costs 

In Table 4 1, the d~scount rate IS a key var~able as it reflects the rate of return entrepreneurs 
can reasonably expect to earn from alternat~ve ~nvestments assoc~ated w~th a slm~lar level of r~sk In 
most economlc and financial analyses carned out for donor-fbnded projects, the discount rate 
typ~cally chosen is somewhere between 10 and 15 percent Since the analyses are carried out from 
the perspective of the Negnl fisher famlies, however, lt is prudent to account for the financial realit~es 
they are likely to encounter when they make the~r Investments Jamaica's rate of inflation has been 
approxunately 23 percent per year since 1989 The average nom~nal rate paid for medium-term loans 
(6 to 12 months) in the cornrnerc~al banks IS 55 percent (Planning Institute of Jamaica, 1995) When 
adjusting for Inflation, the real ~nterest rate paid for such loans IS approximately 25 percent1' For 
purposes of the analysis, therefore, a conservative 25-percent real dlscount rate is assumed for the 
aquaculture and mariculture intervent~ons'~ For the much more capital-intenswe tounsm 
mtervent~on, however, a lower real discount rate of 15 percent is assumed because the borrower IS 

an tnstitutton (the fishermens' cooperative), not an rndlvidual, hence the lender's level of r~sk is 
perceived to be lower It IS also poss~ble that this Intervention would qualib for fbndlng with softer 
loans through the internatronal development banks 

For the base case (the assumptions used for the analyses presented in the report) a constant 
(zero) real cost and prlce appreciation rates IS assumed for lack of reliable data to detemne ~f real 
costs Increase faster or slower than the real benefits (pnces) over time When and if such data 
becomes available, however, the analytical framework developed for thls study can easlly 
accommodate any changes in the assumptions 

The opportumty cost of tune for the Negnl fisher famlles is also dlficult to determine in the 
absence of any documented statistics on fisher family incomes Annual Incomes are determined by 
multiply~ng the volume of fish caught per year by the average pnce for the fish sold in the local 
markets less the costs of catclung the fish Based on detailed lnterv~ews wth  the fishermen, they will 
typtcally spend three days per week fislung, or roughly 150 days per year accounting for bad weather 
Some years the fishing effort IS less, other years lt is more On very good days the catch for a 
fisherman ulth 10 to 12 traps may be as hgh as 20 Ibs of fish sold at an average pnce of J$75 per Ib, 

l2  Note that th~r 1s a real as opposed to a llomlnal loterest rate-ihe Influence of ~nflat~on has been removed 

I3  The d~scount rale aswmptlon 1s largth a matler of  ed~watedjudgment based on the log~c expressed on 
lending and savmgs rates I he ~ d ~ a  1s to josldy a ratt sub\lant~aliy 111gher than Ihe 10- lo 15-percent rate most ofien 
used sine the target benefi~xanes are lrkelv to be r~sk averlers (I e , they need the assurance of very attractwe rates of 
rehtrn to be entlced to swrtch from the occupation of fishlng to somethmg else) 



generatrng a gross Income as h~gh as J$1,500 per day (for perhaps as many as 40 days per year)14 
The average catch for the retlialning 1 10 days 1s a more modest J$450 per day or less-up to 6 Ibs 
per day The total gross Income, therefore 1s est~mated at roughly J$110,000 J per year, or 
equ~valent to nearly J$425 per day assulnlng a 260-day work year (365 days less weekends) If the 
cost of the fishng effort IS 60 percent (estimated In consultation wth the fishermen), the average dally 
opportunity cost of t~me IS roughly J$25OiS whlch IS assumed for purposes for the analyses of the 
aquaculture and manculture intervent~ons'~ Th~s would reflect the approx~mate mldpolnt of annual 
incomes for fisher families ownlng one 16-foot canoe w~thout an engine and 12 traps (earning an 
estimated net J$40,000 per year), and ownlng one 16-foot canoe w~th an engine w~th 12 traps who 
also does some trolling (earning an est~mated net J$l00,000 per year) The assumed labor costs for 
the tour~sm lnterventlon are d~scussed in Sect~on 4 4 4 below 

Table 4 1 D~scount, Cost and Prrce Appreclatron Rates, Opportun~ty Cost of T ~ m e  (%J) 
Variables Aquaculture Marlculture Tounsm 

D~scount rate 25 0% 25 0% 150% 
Cost apprec~at~on rate 00% 00% 00% 
Benefd (price) apprec~at~on rate 00% 0096 OW 
Labor cost (opportun~ty cost of t~rne) $J 250 2SO N A 

4 3 2 F~sh Farmrng Aquaculture 

The assumptions pertalmg to the aquaculture operatlon are summarlzed m Table 4 2 Based 
on the ~nterv~ews w~th aquaculture spec~al~sts, the best slze of pond for a one-pond operatlon IS 

sl~ghtly less than one acre, or as assumed here, 4000 square meters The constructlon of the pond 
is quickly done wth a bulldozer on land (preferably w~th clay subs011 whlch holds water much better 
than porous sods) approxrmately five to SIX feet deep, wrth a very gentle slope fkom one end to the 
other The construct~on cost is assumed to be J$110,000, lnclud~ng all plumbing needed for filling 
and drarnlng the pond after every harvest Once bullt, the pond is stocked with 8,000 male only 

l 4  The major~h of fishermen m the N~grd  area are trap fishernleu only for lack of eqrilpment and gear to do 
i nn~h  deep sea fishlng 1 he nlajorlty of fishtniicn tv11o l iav~ ciiglnes .cv~ll do some trolling dm~ng llie 5cpttmber - 
Novenlbtr per14 for larger and inore .caluabl~ 11sh I he assumpllons made for the opportun~ty cost of tune reflect 
mostly trap fishlug only some deep sea fishmg 

l5  1 h ~ s  accounts for fuel costs procuretilent and replacement costs of bait and llnes construction, 
mamtenance and repla~ement costs of the fish traps and wear and tear of the boats, outboard motors and gear 

l6 The J$250 per dav labor cost of tune IS only a rough estunate As was well docunlented m the RRA 
(Se~tlon 2 abobe) fisher fam~hes are rel~~ctant to or cannot pro\lde rehable mforrnation on thelr annual lncomes 
Nevertheless an estluiate of the labor costs for purposes of the analysis is essential as was derived here The J$250 
estunate is also varled aitli other costs ui the senslllviiv analjs~s In 5ect1on 5 below It 1s also emphasized that the labor 
cost est~n~alc refle~ls the opportun~t, coqt ef t ~ m e  not the cllrrent wage scales In Janlalca Tliw is smiply a ~neanue of 
of tlie nionetan va lu~  given up from fi\linug b\ spcndmg tlnic 011 aqliaculture or seamoss operatlous Instead In this 
context the J$250 15 a reasonable estimate elen d l  is lover that the mmiinriin labor wage scale for unskilled workers 
In Janiaica 



fingerltngs purchased for J$3 00 each" It is anticipated that the pond will employ five workers to 
mantan and operate the facihty (including relief workers, some performrng guard servlces and other 
tasks) Each worker is assumed to be salarred at the assumed opportun~ty cost of time of J$250 per 
day for 260 days per year An annual J$15,000 cost for leasing the land is assumed 

Table 4 2 Input Assumpt~ons, Aquaculture 
Construclron per pond occurs in year 1 Target for development acres 50 
Average pond slze measured In square meters 4000 Max no of years allowed to reach target 5 
Const cost (bulldozer) ~ncl plumb~ng $ J 110000 Pond operatron labor/year (no of days) 260 
Cost per fingerl~ng ($ J) 3 Labor cost per day $ J 250 
No fingerl~ngs bought per m2 of pond 1 8 No workers per explortatton 5 
F~sh yleldhwlght (Ibs) per fingerl~ng at harvest 0 75 S u ~ v a l  rate each harvest 80096 
No productron cycleslyear 2 Pnce per Ib for fish sold ($J) 70 
No product~on cycles ~n year of construct~on 1 Feed cost per Ib $ J 800 
Feed Ibs of feed per pound of flesh 2 No lrmes per year to rent pump 2 
Rental of pump for dralnage operabons $ J 4000 Land lease J$ per acre per year 15000 

Once In operation, the pond wrll produce an average of 0 75 pounds of flesh per fingerling 
per four to six months, accounting for an assumed survival rate of 80 percent Under normal and 
eficlent operat~on, harvest~ng can occur up to three times per year--only two liarvests per year are 
assumed for purposes of the analysis In year one, only one harvest IS assumed to allow for the 
construct~on perlod, problems occurring during startup for lack of famii~anty with the aquaculture 
operations, and other problems Once up and runmng, however, a steady volume of fish can be 
counted on regularly at least twlce per year It  is hrther assumed that two pounds of feed will, at a 
cost of J$8 00 per pound, be needed to produce the 0 75 lbs of flesh1' Finally, it IS assumed that the 
operator chooses to rent a pump for the filling and dramage operations requlred after each harvest 
The assumed rental cost IS J$4,000 per harvest cycle 

4 3 3 Seamoss Farm~ng Marlculture 

The input assumptions for the searnoss f m n g  intervention are swnmanzed in Table 4 3 The 
capital costs, all incurred in year 1, include a) I0 lrnes of rope, 5 meters in length, spaced roughly 
1 5 meter apart, b) 10 discarded tires (procured at zero cost) used as anchors, filled wth c) cement 
(0 5 bags per anchor mixed with gravel and sand), d) plastic bags for the processing of the seamoss 
after each harvest, e) a shed to properly shelter the searnoss after it is dry, f) procurement of the 
searnoss planting matenals (cuttmgs), and g) several empty plastic bottles used as floaters (procured 
free of charge) Labor costs are expended for the preparation of the tire anchors, outplanting, 
harvest~ng and processing, and daily maintenance of the lines once ~nstalled 

l7 Ge11c11~all~ supenor fingerbgs are avallable for 1111s prr'e from the aquacrllture faclllty m Meylersfield 

l8  Imce the fiqh ~wlll attam a weight of 0 75 lhs m four to s ~ x  months note that Le cost of the feed will be 
slp~ficantlj less damig the earher inonllls and hlgher closer to harvest 



As ~ndlcated In the table, a modest growth rate of moss of 0 25 Ibs per meter per week (dned) 
IS assumed, whlch IS lower than the growth rate expected for a properly managed seamoss operation 
(see Canan, 1997) At th~s  growth rate, the explo~tatron will produce some 650 pounds of seamoss 
per year, or approximately 75 pound of moss per harvest (SIX harvests per year are assumed) 

Table 4 3 Input Assumpt~ons, Sean~oss Farming 
Cap~tal costs all lncurred year 1 Construct~on of drylng shed 8 mesh for drylng 2OOW 
No llnes per exploltatlon 10 Length per l~ne (meters) 5 Dlscount rate 250% 
Ttre anchors no needed 10 Cement bags per anchor 05 Pncelbag 280 
Rope (314 diameter) $ J cosvlb 125 $J # lbs per line 2 
Provlslon for rope replacement per year 2!3% No bags per lot 50 bags needed 25 
Plastic bags for bleaching $J per lot 2400 No bags per lot 100 bags needed 300 
Plastlc bags for rnarketlng $J per lot 1200 Ma~ntenance hours per day 2 
Man days to prepare tlre anchors 4 Man days to harvest process 8 market each harvest 6 
Outplanhng (seeding ropes) 3 P m m n t  of plantlng matenal 3000 
No harvests per year 6 Opportunty cost of tlme J$ per day 250 
Product~on Ibs per meter per week 0 25 Selling prlce per pound ($J) 42 
Flsherrnen populat~on 500 Target for searnoss farmng partlclpatlon 10 0% 
Target to be reached by year I0 

The assumed sell~ng price for the dried moss is J$42 which is, in this case, used as a 
calibrating vanable more so than a reflection of the probable pnce one could obtatn in the market, I e , 
the pnce needed per pound in order to break even on the operation given the assumptions (including 
an acceptable profit margn) Based on an lnterwew wth Musson Foods, the current market for bulk 
seamoss is J$35-the prlce at which seamoss from the PhiIlppines can be imported Musson Foods 
d l  buy Jamaican seamoss In rmnrmum lots of 1,000 Ibs, ~f the prlce IS equal to or less than the J$35 
per Ib, which is slightly lower than the assumed price of J$42 per Ib 

The significance of the J$42 break even price IS that, grven the assumptions and the 
corresponding results discussed in Section 5 below, producers are close to the wholesale market pnce 
of J$35 per Ib The more eficlent the management, the lower will be the costs, and keen attention 
paid to the operation and maintenance of the exploltatton will probably reduce costs hrther, and 
increase the growth rate, hence, ~t 1s not unreasonable to expect that producers will be able to lower 
the price to the J$35 break-even level or even below On the posttlve side, the price for drled 
seamoss sold in 114 Ib plastic bags in the retail markets in and around Negrll is currently J$140 per 
Ib (or J$35 per 114 Ib) At thts hgh pnce, the seamoss operation would be financially very attractwe 
The assumptions pertalmng to the fisher farmlles and the target for part~cipatlon are discussed in detal 
in Sect~on 5 below 

4 3 4 Sustainable Tourism 

Economic diversification through tounsm is perceived as a desrrable means to generate much- 
needed Income for the Negrll fisher famllles as evidenced by its rnclusion m the fishermens' 
cooperative plann~ng for the economlc activities to be undertaken The perspective for the analysis 
1s the fishermens' cooperative, or private sector on behalf of the cooperative (1 e , an individual, an 



NGO, and/or a consortrum of private Investors) who will prov~de some equ~ty capital and seek 
financing for the rest In either case, ~f tourlsm is a real posslbil~ty, there should be actlve 
part~cipat~on of the cooperatlve members In settlng the tourlsm agenda (~dent~f+ing the attract~ons 
local community involvement In terms of employment and Income generation, development of 
souvemr and handlcrafl product~on, etc ) Whlle the concern related to tounsm development 1s 
focused largely on the needs ofthe tounst, the cooperatlve also wants to strike a balance between the 
desires of v~sitors against the well-belng of the~r hosts Tour~sm must benefit the local comrnuntty 
and there must be broad-based partlc~patlon in tourlsm development at the commumty level 

The analysis is structured around a package for a tour group calibrated to the fac~lit~es 
avzulable on the site(s>-~n thls case, 12 tourlsts per group, or just enough to fill up the rooms In the 
guest house The detzuied assumptions pertalmng to the tour group and the breakdown of the tourist 
expend~tures are presented in detall m Annex B, Tables B 1 - B 7 below It is assumed that the group 
buys a round-tr~p 8-day package to Jama~ca, including two days of travel and SIX days on the site 
The analyt~cal framework IS desrgned to accommodate three d~fferent sltes, although only one IS 

cons~dered in the base case If tourlsm works well for the fishermen (I e , ~t 1s a financ~ally attractlve 
ltvel~hood opt~on), then Investments In other srtes may be cons~dered In the long run '' The 
assumptions (in Annex B) p r o ~ d e  a detalled breakdown of the tounst dollar a) the tour package cost 
($2,100 dunng the hgh season rncludlng two days travel-the total amount paid to the travel agent 
In the US or Europe by each tourlst for the total package, and b) the breakout of the expendltures 
per tounst on a dally basls lnto lodgtng, meals, local transport and entry fees Entry fees are lncluded 
m the package although hotels in Negril or concesslonalres do not now charge such fees for the use 
of the facil~t~es (vlewing the coral reefs, water sports, snorkeling, scuba diving, and the hke) It is 
probable, however, that such fees wlll be Imposed once the marine park has been declared2' All of 
the lnformatlon presented as assumptlons in the tables m Annex B were collected from mtervlewng 
tourists and hotel operators In the area 

Based on the assumptlons, the on-site total cost per day per tounst of US$155 (see Table B 3) 
for the all-inclus~ve package IS lower than the comparable dally rates charged by other hotels In the 

The assunlption here 1s ~ o u s e n a t ~ v e  m vlew ofthe fact that most hotels can accommodate couples (double 
occupancj) m each room The 12 rooms should be able to accommodate a n~ax~muni  of 24 tounsts The group of 12 
tounsts therefore, nil1 occup~  aU of the rooms If all travel as smgles or only half of the rooms ~f all us the double 
occupancy optlon 

20 The cost for a u  transportation (USS325 as md~cated lo Table 4 5 )  will varv wlth the ddi'erent outbound 
gatelval c d ~ e s  OIlgmatmg froill M~anil w11I cost less than or~gmatmg from San Francisco 

21 1 IIL I I ~ ) P O S I ~ I O ~  O ~ ~ I S L ~  ILCC IF SCIIOIIF~I ~ o n s l d t r ~ d  for I ~ I L  Mont~go 13av Marin' Park and I ~ L  ~ I F L I I S S I O I ~ ~  

currentl\. fwus on how best to collect such fees 1 he prevailing vlew IF lo charge fee9 for ddTerent actlvltres In the 
jlldgnlent of tile lcanl f ~ o w e l ~ r  s r ~ h  7 F\S~LIII \\ould LOSI far too ~ n u c l ~  lo  a&nm~slcr Alten~atlvely f ceq  ~orlld he 
mclr~dcd 111 the a l l - ~ ~ l ~ l u s ~ v c  pa~kagcs p a d  hj tl~e tourists bcfore depdrlre as a small mcrernental add~ t~on  t o  the cost of 
the tour package not enough to dissuade the toanst from colnmg Once the tounsts have arrrved m Negnl all facll~t~es 
w1I1 be alallable at no e\trr cllargc bccar~se palrnel~ts 11111 alreadj have hcen inadc 



areaZZ A 63 percent occupancy rate for the guest house IS assumed, or the same average rate 
exper~enced by all hotels In the Negril area for the past several years (Jamatca Annual Travel 
Stat~stics, 1996) The benefits are based on th~s  occupancy rate multlpl~ed by the profit marglns 
assoc~ated wtth the lodg~ng, meals, transportatton and entry fees For example, if the charge for 
lodging IS US$80 per day, the profit margtn 1s est~mated at 60 percent (based on field ~nterv~ews) after 
havlng deducted all operating costs (except labor) such as for utiltt~es, all cleanlng and ma~ntenance 
suppl~es, and wear and tear on the furn~ture, I~nen, and accessones, etc For the meals, the profit 
margtn IS simlarly est~mated at 50 percent, and for transportation, 30 percent, as Indicated in Table 
B 4 In Annex B 

With respect to the entry fees (see Box 
I ) ,  only half is assumed to revert to the guest 
house as a benefit, the other half w~ll be pa~d to 
Marine Park author~t~es (or to the 
NRCA-however a fee system 1s eventually set 
up) The portlon of the fees reverting to the 
guest house is Intended to help maintaln the 
ecolog~cal and/or culturaVtrad~t~onal ~ntegr~ty of 
the resources or attractions offered to the 
tourtsts 

Also Included as part of the benefits 
(Table B 4 In Annex B) are addrt~onal 
expendttures made by the tour~sts per day 
Three categor~es are tncluded a) souventrs and 
handtcrafls made by the fishermens' cooperative 
members, b) donations made by the tourlsts for 
malntenance of the ecolog~cal and cultural 
lntegr~ty of the area (the donat~ons are 
presumed to be made In conjunction w~th the 
act~vrt~es Included In the tour package and 
hosted by the tour operators, I e ,  the guest 
house), and c) the sale of any educat~onal mater~als prepared on behalf of the fisher fam~l~es The 
latter could Include small booklets provld~ng information on vanous aspects of interest to the tourists, 
post cards, or photography books, and the like 

Box 1 
1 he Issue of entry fees 1s a hotly debated top~c rn 
Jama~ca far from bemg resolved There seems to be 
some concensus on usmg the money collected to rupport 
the entib for wh~ch it was collected, 1 e , users are 
charged a small fee for the actrvities m w h d ~  they 
engage In the opuuon of the team, however, the costs 
of mllectlng entry fees and abmlsterlng such a ystem 
would be very h~gh, and ~t wo11Id mvite w m p t ~ o n  as too 
many people would handle the money Our 
recommendation for consideration would be to mclude a 
small general fee m the tour pachages sold to be mitially 
collected by the tour operators or travel agencles s e lhg  
the tour packages For example, lucluded m a package 
for a couple costing $3 500 for two weeks at resort X m 
Negril ~ o ~ r l d  b t  a small "entry fee" charge of $4 per bed 
night (or whatever L e  amount would eventually be) 
whi~h  would buy thein free access to all of the aclwities 
andlor slgbts the resort have to offer whde m Jamatca 
The small rncremenfal addtt~on to the total cost of the 
lour package would probably not hssuade the tourist 
from c o m g  The challenge would be b d e t e m e  an 
equitable distnbutlon of the monevs collected between 
the drirerent qtakeholder, lucludlng the NRCA 

The assumpt~ons relating to the costs of the tourlsm Infrastructure (construct~on of the guest 
house and other Investments) are summarlzed In Tables 4 4 - 4 6 The cond~trons for the loans are 
laid out In Table 4 4 It IS assumed that a low cost loan ( 1  5-percent) can be obta~ned w~th a payback 
pertod of five years including a I-year grace per~od Gwen these assumpttons, the annual loan 

22 The lower rates are assumtd for the b-ise cast onlv It 1s not unreasonable to awume however that offermg 
d~fferent and more sarled tourlsni expeneaLes w~lh an ecolog~cal fo~us  wo111d not also conunand hlg11er prices 



payment w~ll be nearly US$] 50,000 (based on the investments needed as outlrned In Tables 4 5 and 
4 6 below) The repayment amount is also based on an equity posrtlon in the venture of 30 percent, 
I e , the investors provide 30 percent of the capital needed Also part of the general rnput 
assumptions are number of salaried days per year for the workers (260 days), and the pnce for 
gasolrne (US$O 33 per I~ter) for the tourlst vans and motorcycles to be procured (see Table 4 5 
below) 

Table 4 4 Tour~sm Infrastructure, General Input Assumpt~ons 
lmdmg rate for tounsm mfrastrudure 150% 
-oan payback period pay back by year 5 
-oan payback grace perlod (no years) 1 
-oan payback per year US$ 1 48,m 
Equrty posdion 30% 
Vo salaned days per year (full ttme-year equivalent) 280 
Zasoline price per liter USSO 33 

The cap~tal costs (occurring in year 1) are summanzed in Table 4 5 Land costs are not 
consrdered because the land wll be deeded to the fisher famrlles at no cost The 12-room tourlst 
guest house (lodge) wll be built for US800 per m2 (all cost estimates are based on field ~ntervrews 
wth burldlng contractors and others), assumng 45 m2 per room (accountlng for all other llvlng space 
in the guest house such as corndors, hving room, lutchen, dlnlng room, etc ) The garage and repalr 
shop wdl do "double duty" by accornmodat~ng the needs of the guest house and, more importantly, 
the needs of the fisher farmlies to have outboard motors and other gear repaired These facilitres w11 
be bullt for an estimated cost of US250 per m2 A solar energy installation should be consrdered for 
later as Indicated in the table Vehrcles to procure include two simple tomst vans at a cost of 
US$20,000 each, a glass bottom boat for coral reef excursions, and motorcycles for use for errands 
by the staff 

Table 4 5 Tounsm Infrastructure. C a ~ ~ t a l  Costs (US$) 
Capdal Cats  Year Slte 1 Slte2 Slte3 
Land acqulsrtlon year purchased and no hectares purchased 1 0 0 30 

Price per hectare )o $0 $0 
Tounst lodge year bull and no of rooms 1 12 0 0 

Cost per m2 S8aO $0 $0 
m2 needed per bed 6 0 , o  

Garage and repair shop year built 8 cost per m2 1 $ 2 5 0 ,  t#- $0 
m2 of garagehepair shop needed 80 0 0 

Pool accessories and landscaping year built &cost per m2 1 S29.Y $0 %I 
m2 needed 8 0 -  0 b 

Solar installation year installed and total cost (turnkey) 1 $0 $0 $0 
Vehicles all procured year 1 

Tourist vans procured @ $2D,oOO - - 2 0 0 
Glass bottom boats procured @ $16,000 3 0 0 
Motorcycles procured for staff @ $2800 2 0 0 



The recurrent costs assoc~ated w~th the tourlsm Infrastructure are summarized In Table 4 6 
Included are bullding and vehlcle mantenance expressed as percentages of the init~al investment costs, 
the provision for the replacement of all vehicles (amortizatron), operating costs for the vehicles, and 
the payroll For the small guest house, the payroll included local guldes, ground keepers, cooks and 
maids, and drivers and their daily wages Also included IS a professional hotel manager at a salary 
level substantrally hlgher than the rest of the staff The traning and retraining needed over time is not 
budgeted because such training should probably be available through other donor projects such as 
Environmental Actions (ENACT) fbnded by the Canadian Internattonal Development Agency 
(CIDA), and/or through USAID'S ongorng or fkture projects F~nally, a small advertising budget per 
year of US$2,000 is included for the purpose of supplementing the advertising done by the Jarnalca 
Tourism Board to selected US- and Europe-based cllents 

Table 4 6 Tour~sm Infrastructure, Recurrent Costs (US%) 
Recurrent Costs Srte 1 Site 2 Site 3 
Bulldlng malnt Eyear (~ncl furniture llnen etc ) % of lnltlal Investment 07596 003% OOWb 
Vehlcle malnt (mcludlng tools and accessones) % of lnltlal Investment 50W6 000% 000% 
Prov~s~on for veh~cle replacement per year 5d09b 000% oaa% 
Gas consumpt~on tourlst vans 11ter.s per year 1 ,m 0 0 
Gas consumpt~on glass bottom boat l~ters per year 1200 0 0 
Labor requirements S h  1 ~ ~ t e  1 site 1 .. ..-.. 

# local guldes & salarylday i 0 0 $1500- - SO& $elm 
# hotel managers & salarylday I 0 0 $125m $000 $000 
# ground keepers & salarylday I 0 0 $1500 $Om $200 
# cookslma~ds 8 salarylday 3 0 0 $25 0 WIfJ @OD 
# dr~vers 8 salarylday 1 0 0 $1500 $o#) moo 

Marketing advertlslng and cornrnunlcat~ons costs $2 OOo $0 FO 

The results of the analyses for all three interventions are presented in sections 4 5 1 - 4 5 3 
below for the aquaculture seamoss, and tourlsm rnterventrons, respectrvely All of the results are 
based on the deta~led assumptions summarlzed above and, thus, only reflect one of several possible 
scenarios 

4 4 1 Flsh Farrnlng Aquaculture 

Chven the assumptrons presented in Table 4 2, the results given in Table 4 7 indicate a strong 
financial feaslbrlity for the aquaculture interventron-a positive NPV and an IRR hlgher than the 
opporturuty cost of capital (1 e , the assumed 25-percent discount rate) The negative cash flow in 
year 1 is largely attributable to assumption that only a partial production will take place dunng the 
first year to account for the constructron time and the startup difficulties The table also tndicates that 
neither costs nor benefits Increase (or decrease) over time, thrs 1s in accordance with the assumption 
that real costs and benefits remaln constant over the analytrcal time horizon 



The IRR of 39 percent per pond IS optimistic compared wrth results from other aquaculture 
operations It is, however, not an unreallstlc result ~f the ponds are well constructed and well 
managed One key varlable 1s the productlon of fish durlng the year of construction because early 
revenues have a much higher Impact on the NPV and IRR than do late revenues If the management 
1s poor and only half of one productlon cycle can be completed the first yer, the IRR drops 
immedrately to 25 percent, or the break even polnt where costs just equal benefits 

Table 4 7 Results per Pond (J$) 

4 4.2 Seamoss Farming Marlculture 

Year 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Total Cost 
548720 
507840 
507840 
507840 
507840 
507840 
507840 
507840 
507840 
507840 
507840 
507840 
507840 
507840 
507840 
1992592 

The evolution of costs for the seamoss farmlng lnterventlon glven the assumptions In Table 
4 3 above is presented m Table 4 8 The costs ~nclude the Investments In rope, the plantlng material, 
the tire anchors, the plastlc bags, the drylng and storage shed, and all labor 

Lbs of F~sh Constr Cost Pond labor + Flngerllngs 
Produced + Land Lease Pump Rent +Feed 

4320 1m 333000 90720 
8640 150M3 333000 158840 
8ti40 15000 333000 158840 
8640 15000 333000 158840 

8640 15000 333000 159840 

8640 15000 333000 158840 
8640 15000 333000 159840 
8640 15000 333MX3 Is840 
8640 15000 333000 158840 
8640 15000 333MX3 199840 
8640 15000 333000 199840 
8640 15000 333000 159340 
8640 15000 333000 159840 
8640 15000 333000 158840 
8640 15000 333000 158840 

The benefits from the seamoss operatlon and the net cash flows (benefits minus costs) are 
summarized in Table 4 9, agaln rndicatlng strong financial feaslbrllty based on very conservative 
assumptions The seamoss volume harvested per year per operatlon IS 650 lbs (or 50 meters of lmes 
x 0 25 Ibs production per meter per week x 52 weeks = 650 Ibs) This volume multrplled by the 
assumed price per pound equals an annual total revenue of J$26,650 From the d~scussion of the 
assumpt~ons above, recall that the seamoss J$42 prlce per lb was used as a callbrat~ng variable This 
prlce was Intended to test whether the cost of seamoss productlon would be suffic~ently low to 
cons~der the wholesale market (primarily Musson Food) where the maxlmum prlce pard 1s currently 
J$35 per Ib At the J$35 per pound, the NPV per seamoss operat~on would be negative, i e , the 
pnce would have to be slightly h~gher, at least J$4 1 per Ib In order to break even, and J$42 per Ib to 
move Into the profitab~l~ty range In reality, however, the retall market offers much more attractlve 
pnces-up to J$140 per pound for dried seamoss packaged In 1/4-lb plastic bags sold to local retarl 

NPV 
IRR 

Total 
Revenues 
XI2400 
604800 
604800 
604800 
604WX3 
6114WX) 

604800 
GWWX] 

604800 
6o4300 
604800 
604800 
604800 
604800 
604800 
20921 62 

Net Cash 
Flow 

-246320 
96960 
96960 
96860 
96960 
96960 
96860 
96860 
96960 
98960 
98960 
98960 

98960 
96960 
96960 
99570 
39 0% 



outlets At ths puce, the seamoss operation would be financrally very attractive-all investment 
costs incurred would be recovered within the first year 

'able 4 8 Costs per Seamoss Explo~trtlon (J$) 

r Seamoss Explo~tat~on (J$) Table 4 9 Benefits and Net Cash Flows p 

Total 
Costs 
50325 

20475 
20475 
20475 
20475 

20475 

20475 
20475 
20475 
20475 
20475 
20475 
20475 
20475 
20475 

Year 
f 

2 
3 

4 
5 

6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 

Year 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 I 
12 
13 
14 
15 

Capital Costs Install & Out Matnt & Pro- 
Rope Plant~ng Mat Anchors Plast~c Bags Drying shed plant Labor cess Labor 

31 25 3000 1400 4800 200M) 1750 16250 

625 0 0 3600 0 0 16250 

625 0 0 3600 0 0 16250 

625 0 0 3600 0 0 16250 

625 0 0 3600 0 0 16250 

625 0 0 3600 0 0 16250 

625 0 0 3600 0 0 1 6250 
625 0 0 3600 0 0 16250 

625 0 0 3600 0 0 16250 

625 0 0 3600 0 0 16250 

625 0 0 3600 0 0 1 6250 

625 0 0 3600 0 0 16250 

625 0 0 3600 0 0 1 6250 
625 0 0 3600 0 0 16250 
625 0 0 3600 0 0 16250 

Volume Harvest 
Harvestedtvr Value 

650 27300 
650 27300 
650 27300 
650 27300 
650 27300 
850 27300 
650 27300 
650 27300 
650 27300 
650 27300 
850 27300 
850 27300 
660 27300 
650 27300 
650 27300 

Net 
Cash Flow 

-23015 
6825 
6825 
6825 
6825 
6825 
6825 
6825 
6625 
6825 
6825 
6825 
6825 
6825 
6825 

NPV 
IRR 

2459 
28 8% 



Several of the results for the tourlsm tnterventlon not dtrectly related to the guest house but 
instead to the tour groups are summartzed in Tables B 5 - B 9 in Annex B belod3 These tables 
demonstrate the necessary condttion that the tounsm option must be profitable not only for the guest 
house m Negnl, but for the tour operators as well Gtven the prices charged per tounst, wtll the tour 
operator make an adequate profit7 As tndtcated in Table B 5, each tour package wtll generate a profit 
level of 12 6 percent net of all costs The airfare accounts for more than 19 percent of the total tour 
package while lodglng accounts for the biggest s h a r e 2 8  3 percent of the total package The 
computed average cost per day per tourist, all costs tncluded, is US263 G~ven the assumpttons 
(whtch do not devlate much from the rest of the tndustry), ~t IS concluded that tours to Negril of t h s  
configuration would be a profitable undertahng for the tour operator 

Given the assumpt~ons, the total benefits accrulng to the guest house is an esttmated US163 
per day per tourtst as indicated tn Table B 6 (Annex B), tncludlng those that are part of the tour 
package (lodgtng, meals, local transportatton, and entry fees), and addtttonal expenditures for 
souventrs, donattons, and for miscellaneous educattonal matertals The US$163 per day ts total 
revenues collected by the guest house The net benefits amount to only U S 8 6  30 per day, gtven the 
profit margns dtscussed above 

In the aggregate (Table B 7 Annex B), the vlsttor capaclty for the guest house IS 4,380 bed 
ntghts per year (1 2 beds x 365 days) At an average (assumed) occupancy rate of 63 percent per 
year, nearly 2,800 bed-ntghts wtll be sold annually, or equal to total annual revenues of nearly 
US$450,000 

The detatled results for the tnfrastructure investments (capttal and recurrent costs) are 
presented In Table B 8 and B 9 in Annex B Gwen the assumpttons, the building will cost 
US$432,000, the garage and repair shop US$20,000, and the pool and accessones another 
US$20,000 All vehlcles (tourlst vans, glass bottom boat, and motorcycles) w~ll cost sltghtly tn 
excess of US$61,000 The recurrent costs include operattng and matntenance costs for buildtngs and 
vehcles and amorttzatton cost for the vehlcles Also tncluded IS the payroll (labor costs) 

All costs and benefits are summanzed on an annual basis m Table 4 10 below All values are 
in US dollars Based on the assumpttons, the tourism option is deemed financially feaslble slnce the 
NPV IS greater than zero and the IRR exceeds the assumed 15-percent opportuntty cost of capttal 
It IS important to note also that these results are obtained assuming an occupancy rate of only 63 
percent If thls were increased by only seven percent (to 70 percent), the IRR would tncrease from 
19 6 percent to 23 9 percent 

2' A, rnenl~oned ear11t.r tlie to~~rrr~~l  rnt~iv~r~tiori IC nrr1c11 nlore con~plev to analwe and, tlil~s reqnwes nlorc 
space and attentron m th~s report rh~s  does not Inem1 hawever that the tourism 19 m my way preferred over the other 
mlen enlrons 



rable 4 10 Summary of Benefits and Costs (US$) 

NCF 

(so(rf5l0) 
97 631 
97 631 
110 463 
125 220 
142 190 
161 705 
161 687 
161 687 
161 687 
161 687 
161 687 
161 687 
161 687 
161.687 
1 32 792 

Year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Total Total 

Srte 1 Slte 2 Site 3 Benefits Costs 

0 0 0 0 604510 

238 136 0 0 238 136 140505 
238 136 0 0 238 136 140505 

238 136 0 0 238 136 127 673 
238 136 0 0 238 136 112917 
238 136 0 0 238 136 95 947 
238 136 0 0 238 136 76 431 

239 136 0 0 238 136 76 450 

238 136 0 0 238 136 76 450 
238 136 0 0 238 136 76 450 

238 136 0 0 238 136 76 450 
239 136 0 0 238 136 76 450 

238 136 0 0 238 136 76 450 
238 136 0 0 238 136 76 450 
238.136 0 0 238.136 76,450 

NPV 1 1,185,396 ) 1,052,814 



5 AGGREGATION AND SENSITIVITY ANALYSIS 

The analyses presented In the previous sectton were based on operations of certatn 
configurations-a one-pond aquaculture facil~ty, a seamoss farm~ng operation with (1 0 ltnes of rope 
for a total of 50 meters), and a tourtsm venture wlth a small 12-room guesthouse as the key feature 
Obviously, different configurations can be tested, both smaller and larger Nevertheless, the 
p r e b a r y  analyses Indicate that all lntet-ventlons are withn the range of financial feaslblltty, 1 e , the 
partlapant fisher families would be better off ~ncome-wise than without them In thts sectlon, the 
interventlons are aggregated m accordance wlth the targets specified m the assumption tables (see 
Sectlon 4) and a sensitlv~ty analysis of the base case assumptions 1s carned out 

5 2 Development Targets 

The assumed development targets are modest For the aquaculture lnterventlon ~t is assumed 
in Table 4 2 that only 50 acres (or 50 1 -acre ponds) will be developed over a 5-year penod, or the 
equivalent of 10 ponds per year This means (theoretically) that up to 50 fisher famllies (or 10 
percent fiom a target audience of some 500) could become involved with aquaculture In Independent 
operations, or fewer operattons will be establ~shed on larger areas of land with more than one pond 
It could also mean that at least one member fiom each famly could potentially take up aquaculture 
as an alternative llvel~hood optlon S~mllarly, for the searnoss lntewention it 1s assumed that 10 
percent of the fisher farmlies (50) wlll adopt the interventions over a 10-year penod, or one member 
from each f a m l y  The overall impacts on the total population of fisher farmlies from these two 
lnterventlons will of course increase if the targets are ralsed and fishermen successhlly adopt the 
technologies As mentioned above, the probable fact that all three tnterventions are deemed 
financially feasible from the fishermens' perspective does not necessanly mean that they w111 be 
adopted Half-hearted attempts at using scarce fislung time for non-fishmg pursutts such as seamoss 
f m n g ,  aquaculture and/or tounsm 4 1  eventually fa1 If, on the other hand, there IS dedication and 
commitment to these alternative interventlons, the probability IS hgh that the fishermen may 
eventually succeed, even to the polnt where the lnterventions take over as hll, not just part-time, 
actlvities 

5 3 Aggregate Results 

The aggregate results for the aquaculture and searnoss actlvities are summanzed in Tables 5 1 
and 5 2 below As Indicated in the first column of Table 5 1, the cumulative number of ponds 
Increases from 10 ponds m year 1 to the target number of 50 ponds in year 5 The second and thrd 

24 One reawn for the relatlvelj nmdest aql~aceltlrre and seamoss target? 1s the avallabll~ty of land and clean 
water for the former and the allocal~on of property r~ghts m su~table areas for the latter Another reason IS to mvolve aU 
fisher famllles (I e one membtr per f m l y )  although they are not necessarllv evenly distributed between the different 
candidate hays for lack of precise ~nfonnation on the number of fisher farn~lles la each bay 



columns show the volumes of fish produced over time and values (benefits) generated from the fish 
sold The costs (the fourth column) are deducted from the benefits to generate the stream of net cash 
flows (NCF) m the sixth column whlch IS subjected to the NPV and IRR calculat~ons As ~ndlcated, 
the intervention in the aggregate is financtally feasible In view of the posltlve NPV and IRR hlgher 
than the assumed opportunity cost of cap~tal 

The searnoss operation m the aggregate exhlbits smlar results to the aquaculture intervention 
as Indicated In Table 5 2 All costs and benefits associated w~th the cumulative participation of five 
operations in year one increasing to 50 operations In year 10 are summanzed in the table The 
aggregate NCF subjected to the NPV and IRR calculat~ons lndlcate reasonably strong financial 
fwib111t-y As wth the aquaculture case, any change In the targets and/or change in any of the Input 
assumptions d l  generate different streams of benefits and costs In both cases, the assumptlons used 
In the base case are very conservat~ve For example, only two harvests from the aquaculture facility 
are assumed-three harvests are probable For the seamoss option, a production of only 0 25 Ibs per 
meter per week is assumed-more than twice thls level is probable Improved performance in both 
cases depends on the efficiency wlth whlch the operations are managed and operated 

rable 5 1 Aggregate Benefits Froni Aquacl~ltl~re Operat~on (J%) 

Finally, since only one tour~sm guest lodge 1s envis~oned, the results for the tourlsm option 
presented in the prevlous sectlon are also the aggregate results Agaln, the assumptlons used in the 
base case are very conservatlve The results are based on several tour packages sold per year where 
the average room occupancy rate does not exceed 63 percent Not counted here is the fact that the 
rooms can be double occupancy, i e , the guest house could accommodate up to 24 people The 
results, therefore, are based on a very low bed occupancy rate, and, the results still show reasonably 
strong feaslblllty for both the outbound tour operator and the guest house owners (I e , the Negnl 
fishermen) 

Net Cash 
Flow 

-24E3zW 
-1 m6al 
624000 
445600 
1415200 
4848000 
4848000 
4848000 
4848000 
4848000 
4848000 
4848000 
4848000 
4848000 
4848000 
31 23574 
38 7% 

Year 
1 

2 
3 

4 
5 
6 
7 
8 
9 

10 
1 1  

1 12 
13 
14 
15 

Cumul Lbs of F~sh 
#Ponds Produced Beneffis Costs 
10 43MO 3024000 5487200 

20 129600 9 0 7 m  10565600 
30 21 6000 151MMX) 156.e4ooo 
40 302400 2 1 1 ~  20722400 
50 388800 2721 6000 25800800 
50 432000 30240000 25392000 
50 432000 30240000 25392000 
50 432000 30240000 25382000 
50 432000 30240000 25392000 
50 432000 30240000 25392000 
50 43M00 30240000 25392000 
50 432000 30240000 25392mI 
50 432Oal 30240000 25392KO 
5Q 43M00 30240000 25382000 
50 432000 30240000 25382000 

NPV 68935543 6581 1968 
IRR 



As a final note to this sectlon, it is important to acknowledge that, for low income fisher 
f h e s ,  the incidence of negatlve net cash flows for several years before positive cash flows appear 
may be ddl'icult if not an lrnposs~ble financial burden for most if these were true out-of-pocket costs 
In this context, however, it is Important to understand that a large portion of these negative cash 
flows are labor costs that the fishermen would not count anyway, at least not when they are fishlng 
Fishermen do not account for the labor expended In the process of catching the fish In the analyses 
presented above, however, labor is costed at the assumed opportunity cost of J$250per day per 
person These (labor) costs dominate most of the negative NCFs in the tables 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 - 

NPV 

Curnulatlve Aggregate Aggregate Aggregate 
Part~c~pat~on Product (Lbs) Benef~s Costs 

5 3250 136WO 251 625 
10 6500 273000 354000 
15 9750 409500 456375 
20 13000 546000 Em750 
25 1 6250 682500 661 125 
30 19500 81 90M) 7- 
35 22750 95ti500 865875 
40 26000 1092000 968250 
45 29250 1228500 1070625 
50 32500 1365000 1173000 
50 32500 1385000 1023750 
50 32500 1365000 1023750 
50 32500 1365000 1023750 
50 32500 1385000 1023750 
50 32500 1365000 1023750 

n (J$) 
Aggregate 

NCF 

415125 
81000 
46875 
-12750 
21 375 
55600 
89625 
123750 
157075 
1 m  
341 250 
341 250 
341 250 
341 250 
341 250 

28293 
IRR 1 273% 

The sensrtiwty analys~s is used to test the sensitivity of the results to changes in the base case 
assumptions The base case NPV results in the aggregate are reproduced in the mddle column of 
Table 5 3, all indicating financial feasibility as they are all positive The question asked In the 
sensitiwty analysis IS what happens to the NPV results if the base case assumptions are increased or 
decreased in increments of 10 percent? The information sought is switchng values-at what point 
w11 the NPV wtch  &om positive to negative, or how much of an Increase in costs or a decrease In 
benefits can the interventions tolerate before they cease to be financially feasible? 

Begmmng wth the aquaculture intervention, the discount rate can increase by more than 30 
percent before the NPV swttches to negatlve as indicated in the table (of from 25 percent to more 
than 32 5 percent) The results, however, are very sensitive to any changes In the cost 
assumptions-an increase of less than I0 percent will switch the NPV fiom positive to negative On 
the other hand, only a slight decrease 111 costs w~ll greatly Increase the NPV Gwen the conservative 
assumptions used for thls intervention, it is probable that the base case costs assumptions are already 



sllghtly elevated, hence cost reduct~ons are more probable than cost increases With respect to the 
benefits, these are equally sensitive as only a slight decrease in the assumed price for the fish will 
swtch the NPV fiom positive to negatrve Agiun, however, the benefit assumptions are conservative, 
part~cularly wth respect to the number of productron cycles in any given year Only two harvests per 
year was assumed in the base case, three harvests are very much within the realm of possibilrty (as 
mentioned above) 

The seamoss farming intervention IS also particularly sensitlve to changes m any of the base 
case assumptrons This is to be expected, however, since the results presented for this lntervent~on 
were already calibrated with the price to be near the break even level, i e, any change In the 
assumptions dl cause the NPV to swtch The base case pnce of J$42 generates the aggregate NPV 
of J$28,293 which roughly defines the break even point Ths price 1s slightly hgher than the J$35 
price needed to supply the bulk wholesale market, but much lower than the prices paid In the 
alternative local retail market If the wholesale market is ruled out and the operators opt to sell m 
the retal market, then the sensltivlty analys~s would e h b i t  much different results as the assumptrons 
(particularly on the benefit side) would be much less sens~trve~' 

The NPV results for the tourism option are less sensitive to changes In the base case 
assumptions As mdicated m the table, the discount rate can increase by more than 30 percent before 
the NPV swtches fiom positrve to negative (at the 30-percent level, the NPV is nearly zero, or at the 
break even pomt) Costs could increase and benefits decrease by more than 10 percent, respect~vely, 
and the NPV would still remain in the range of feas~bll~ty The occupancy rate could also decrease 
by more than 10 percent before the NPV result sw~tches 

25 It 1s rmportant to note that the adoptlon of the seamoss mterventlou by 50 Negril fisher famrlies glven the 
assunipt~ons will mcrease the sopply of seanloss m the repon and thus &we the market prlce for the 1/4-lb packets 
down fro111 tile current level of  J$35 per packtl to a s~gnficanlly lower ltvel The evtcnt to whlch the prlce will reduce 
1s not known although it is hlghlv  nipr rob able that the prlce m dl declrue to a level where the ~nterventlon 1s no longer 
fmanciallv feas~ble 

rable 5 3 Sens~ t~v~ty  Analys~s of Aggregate Results 
lnterventlons 
Aquaculture (JS) 

D~scount rate 
Costs 
Benefits 
Product~on cycles 

Seamoss (JS) 
D~scount rate 
Costs 
BeneMs 

Tourism (USS) 
D~scount rate 
Costs 
Benefds 
Occupancy rate 

30% 20% 10% 

7267689 5556703 4204180 
22867164 16285868 9704771 
-17557089 1- -3789981 
-10642190 a053602 -1465014 

191 872 121937 66813 
m234 471587 249940 
6451 36 420660 -196183 

334963 257349 190517 
482362 365838 249315 
XX#)48 -91 101 20845 
222827 104287 14252 

BaseCase 

31P574 
3124574 
3123574 
3123574 

20293 
20293 
28293 

132792 
132792 
132792 
132792 



An tmportant observation made by the team ts the fact that respondents (the indtviduals and 
tnstttutlons tnterviewed) would, more often than not, offer negattve comments about the opttons 
chosen as candrdates for analysts a) " fish farm~ng (aquaculture) wtll not work because fishermen 
are not farmers," b) " fishermen will never become profic~ent tourlsm operators or be able to work 
effectively as employees for hotels or tour operators," or c) " seamoss farrn~ng w11 not work 
because Musson Food (the largest market for bulk seamoss for Negnl fishermen) can tmport the moss 
fiom the Phhppmes for less than it would cost to produce ~t in Jarna~ca," etc These comments are 
all valtd in many, but not all, circumstances To some extent, fisher famtltes in Jamalca have tried 
these mterventlons before and have often failed In nearly all cases, however, the fatlures are not 
attributable to the tnterventions, they are more eas~ly attributable to fisher famtlies' lack of soctal 
orgaruzatton and commitment to the lnterventtons If one IS to take up aquaculture and/or seamoss 
farming, there must be commrtment and dedrcation to the venture, wtth the realization that less ttme 
wlll be available for fishtng There are real risks, therefore, in supporting the fisher famllles tn 
tmplementtng tnterventions like these, simply because thetr Intent IS to reduce fishing effort-an intent 
probably not htghly esteemed by dedrcated fisher familtes Any lnterventtons different fiom fishtng 
would fall tn this category 

5 6 Support From USAIDfJarna~ca and DEMO 

In vtew of the results presented m ths report and the inherent rtsks, USAIDIJamaca IS 

encouraged to pursue an extenslon of the DEMO Project wlth a focus on prowding support for the 
Negrtl fisher famlltes The lund of support offered, however, must be comprehenstve so as to 
rmnlmze the nsk of fisher farmltes abandontng the lnterventlons when faced wlth mlnor obstacles 
NEPT and NCRPS are probably the key NGO institutions through whch the support should flow 
since they are m dally touch wtth the fishermen and the cooperatlve The most important lund of 
support wll probably be In the area of ~dentiijlng hndtng sources, or provtdtng guarantees on behalf 
of the cooperattve for hnding through the cooperattve The tnst~tutlons, therefore, must be 
considerably strengthened In the areas of financtal analysts and management, economics, and 
accounting, and tn how to prepare bankable proposals for the fbnding tnstttuttons Ths experttse 
must be passed on to the partictpating fisher famlltes andfor cooperatlve structure on a continuous 
basis 

It IS equally Important that the NRCA be considerably strengthened m the areas of economc 
and hanclal analys~s-the capacity to deternune ~f the enwronrnental proposals put forth under the 
ausptces of DEMO andfor other donor projects make financral and economtc sense Such expertise 
1s woefully lackrng at NRC A 
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ANNEX B TOURISM ASSUMPTIONS AND RESULTS 

1 input assumpt~ons not lncluded ~n the m a ~ n  text 

Table B 1 No of Tourrsts and the Tourrsm Package 
L 

No of tourists per group 12 
Length of tour and slte visitations 

Departure en route to destinat~on no days 1 

Vlsit to site 1 no days 6 
Visit to site 2 no days 0 

Visit to ale 3, no days 0 
Return travel 1 ,  

Total number of days for the tour package 8 

Table B 2* Breakdown of the Tourlsm US Dollar (1) 
Tour Packaqe, Costs HI Season Lo Season 

PnceRourlst RT from US or European gateway clty $2,100 $1 800 
tnternatlonal a~rfare $325 $300 
No of outbound tour guldes needed 1 Salaryldayhourist $12 $12 
No of inbound tour guides needed 0 Salaryldayhourist $U Sb 
Inbound tour supplier (guest house) requlred profit margin 1% N A N A 
Advertls~ng (% of total cost) by outbound operator 5% N A N A 

Table B 3 Breakdown of the Tour~sm US Dollar (2) 
HI SEASON cosUda~Rourist Lodaina Meals Transmrt Entry Fees 
Slte 1 W S5b SlcrW $5 
Site 2 
Site 3 

50 )O sow 
, .so $0 .  $000 Sa 

A 0  SEASON cosVdavRour~st Lodgrng Meals Transport E n h  Fees 
Site 1 $60 SX, SaoOO - $5 
Site 2 
SRe 3 

50 50 3400 m 
50 w $000 $0 

Table B 4: Occupancy Rates and Profit Marg~ns 
L 

Income sources site 1 Site 2 Site 3 ProfR 

Assumed occupancy rate per year 63% 0% -:"fo%, N A 
Occupancy rate year 1 (after construction) 096 m& - -  096 - N A 
Lociglng ' 8 ~ 6  
Meals - - . . -  

Transportation 30% .L 

Entry fees 54% - 
Sowenirs/handicrafls avg per day U6$5 $ O d  -2 60%-,- 
Donations by tounsts avg per day USw $0 $0 - 100% 
Educational materials avg per day U s 2  So $0 40% 



2 Results not ~ncluded ~n the ma~n  text 

Table B 5 Cost per Group and Operator Profit Marg~ns (US$) 
Outbound tour operator TCIGroup % 

lnternatlonal airfare (group rate) $4 225 19 2% 
Outbound tour gulde salary per tour $1 296 5 9% 
Gateway (US), departure 8 return, lodg~ng, meals and other mlsc expenses $0 00% 

Subtotal, outbound $5,521 25 1% 

All costs per ste Site 1 Site 1 Site 1 
Lodglng $6240 $0 $0 $6 240 28 3% 

Meals $3900 $0 $0 $3900 17 7% 
Transportat~on (on site 1) $1560 $0 $0 $1 560 7 1% 
Entry fees S3m $0 $0 Rim 1 8% 

Inbound suppl~er profd margin $1 451 6 6% 
Subtotal, subcontract to inbound operator $13,541 61 5% 

Advert~s~ng costs lncurred by outbound operator W 3  4 3% 
Overhead costs incurred by outbound operator $2.001 9 1% 

Total cost per group $22.01 6 1000% 
Average cost per day per tounst $263 
Total revenues per group $25.200 
Net revenues (proflts) per group $3 184 12 6% 

Table B 6 Expendrtures per Tourist per Day (US$) 
Cost Catwones Slte 1 Ste 2 Ste 3 Total Benefts 
Lodging S80 $0 $0 $60 $4800 
Meals $50 $0 $0 $50 $25 00 
Local transporlat~on $20 $0 $0 $20 $600 
Entry fees $5 $0 $0 $5 $2 50 
Sowen~rs~handicraffs $5 $0 $0 $5 800 
Donations by tour~sts $1 $0 $0 $1 $1 00 
Educat~onal materials $2 $0 $0 $2 $080 
Grand Total Per Tour~st $163 $0 $0 $163 8 6  30 

Table B 7 Aggregate Revenues Generated by S~tes  (US$) 
Slte 1 Srte 2 Srte 3 

Visrtor capaclty per year 4380 0 0 
Visrtors bed n~ghts per year 27!B 0 0 
Total expendtures by tounstslyear 449 782 0 0 

Total 

N A 
27!59 
449 782 



Table B 8 Infrastructure Investments (US%) 
Capltal Costs Land, Bulldtngs, Transportatton, etc Slte I 
Land acqutstlon total cost $0 

Bulldlng constructton (turnkey) 
Tounst lodge no of beds (ncl furnture ltnen etc ) $432 000 
Garage and repatr shop $20000 
Pool accessones and landscaping $20 000 

Vehtcles 
Tourtst vans 840 000 
Glass bottom boat $16000 
Motorcycles for staff $5 600 

Recurrent costs 
Bld g rnatnt Qear (mcl furntture ltnen etc ) % of tnttal mv $3540 
Vehicle rnatnt % of lnitlal Invest (ncl tools accessor~es) $3080 
Prov~ston for vehtcle replacement per year $3080 
Gas consumption tounst van Iterr per year $656 
Gas consurnptton glass bottom boat llters per year $394 
Local guides and rangers annual payroll $3900 
Local interpreterr annual payroll $32 500 
Ground keepers annual payroll $3900 
Matds and cooks annual payroll $1 9,500 
Dnvers annual payroll $3900 

Ste 2 Site 3 
$0 $0 

Total 

$0 

Marketing adverta~ng, and communtcattons costs $2,000 $0 $0 1 $2,000 
TOTAL $610053 SQ $0 1 $610050 

Table B 9 Summary of Investment 

Year 
1 

2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

zests (US$) 
Capltal Costs 

Vehtcles 
Land Butldlng Boats & 

Acqu~sltton Construchon Motorcycles 
0 472000 61 600 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Recurrent Casts 
Butldlngs Veh Oper Traintng, 
Mainten + Costs+Ma~nt + Markettng + 

Ltnen 8 Furnlt Replacement Pawoll Debt Senrice 
0 7 210 63700 0 

3,540 7 210 63700 66055 
3540 7 210 63700 66055 
3540 7 210 63700 53223 
3540 7 210 63700 38467 
3540 7 210 63700 21 4 7  
3540 7210 63700 1 982 
3540 7 210 63700 2000 
3540 7 210 63700 2000 
3540 7 210 63 700 2000 
35#3 7 210 63700 2000 
3540 7 210 63 700 2000 
3540 7 210 63700 2000 

7210 63700 2000 
7 210 63 700 2000 

Total 

604 510 
140505 
140505 
127673 
112917 
95947 
76 431 
76 450 
76 450 
76 450 
76 450 
76 450 
76 450 
76 450 
76 450 
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